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STS Consultants Ltd.

111 Pingsten Road

Northorook lilinois 60062

312-273-5440 April 26, 1982

State of lllinois - Attorney General

Environmental Control Division

|88 West Randolph Street

Suite 2315

Chicago, lilinois 6060!

Attention:  Dr. Howard O. Chinn STS Project No. 22063

_ Reference: Contamination Surveys - U.S. Serap Corporation and Penn Centra!

@'v@,—‘ Corporation Sites in Chicago, lllinois

Gentlemen:

We have completed the contomination surveys at the above-referenced sites.
These surveys were authorized by the lllinois Attorney General's Office in order to
evaluate site specific contamination caused by previous waste disposal operations.

The U.S. Scrap Site comprises approximately 4.5 ccres and is located west of South
Cottage Grove Avenue; east of the Chicago and Western Indiana Railroad tracks;
west of the Metropolitan Sanitary District of Greater Chicago (MSDGC), Calumet
Sewage Treatment Plant; and south of the Stainless Processing Company, Inc,
property at 11900 South Cottage Grove Avenue.

The Penn Central Site is located southwest of the Michigan Central Railroad in en
area known as the Michigan Central Railroad yards. It is in the general vicinity of

the U.S. Scrap Site however it is located just east of the MSDGC, Cclumef Sewage
Treatment Plant property.

The conclusions presented in this report are based upon field exploration work
which incluced driiling eight soil borings and installing eight subsequent monitoring
wells (six at the U.S. Scrap Site and two at the Penn Central Site), a geophysical
survey, test pits, laboratory testing, and engineering analysis. It should be noted
that all chemical anclyses were performed by the lllinois Environmental Frotection
Agercy (lllinois EPA). Data which was cbtained from the field explorctions cnd
lcboratory testing programs is included in the Appendix of this report.

— : EPA Region 5 Records Ctr.
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If you have ary questions with regard to the information contained in this report,
or if we may be of any further assistance, please do not hesitate to contact our
office. -

Very truiy yours,

STS CONSULTANTS, LTD.

Michael G, Sibert, P.E.

Project Geotechnical Engineer
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INTRODUCTION

This contamination survey was performed by STS Consultants Ltd (formeriy Soil Testing
Services, Inc.) for the illinois Attorney General at sites operated by Steve Martell in
Chicago, lllinois. Our work was authorized by Dr. Howard O. Chinn from the Attornev

General's Office, and was performed under contractual agreements dated February |,

1981 and July I, 1981.

The purpose of this contamination survey was to evaluate the two sites with regard to
contamination by previous waste disposal activities and to recommend conceptual

remedia! action options for site clean-up.

The so-called U.S. Scrap and Penn Central Sites are located in the southern part of
Chicago, lllinois at the general locations shown on Figure |, which is a photocopy of the
1963 United States Geological Survey (USGS) map of the Lake Calumet quadrangle. Both
sites have cpparently extensive histcries of waste disposal activities which are described

in the enclosed section, SITE HISTORIES.

In order to evaluate the cegree of contamination at the two sites, a thorougn field

expioraiion program was deveioped. This progrem included the following:

L. Drilling eight soil borings (six ot the U.S. Scrap Site zcnd two at the Pann

Centrci Site) at tre ioczticns shown on Figures i, 2. and 2.

STS Consuitants, L:d.




2. installing ground water monitoring wells in each dorehole at the locations

shown on Figures |, 2, and 3.

3. Performing @ magnetometer survey along the approximate traverse lines

shown on Figures 2 and 3.

4, Excavating test pits at the locations shown on Figures 2 and 3.

5. Obtaining ground water samples from the wells. soil samples from the
borings, samples from the test pit excavations, and surfcce samples at the
locations shown on Figure 2 for chemical analyses which were performed by

the Illinios EPA.

The results of the field exploraticn program are inciuded in the Appendix. These
results were used in developing the conclusions ond recommendations which are

presented in this report.

STS Ccnsuitaris. Lla.
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SITE HISTORIES

S7S performed a records and literoture search of the U.S. Scrap and Penn Central Sites
in order to facilitate the contamination survey, The histories of these sites, so far as we

could learn, are described below and are subdivided into the two sites.

U.S. Scrco Site

A malting plant (consisting of at least one large grain elevator, one tall processing
building, four 50 ft diameter steel storage tanks, eight smaller diameter concrete silos
cnd several single story brick buiidings) existed at the site from sometime prior to 1208
until approximately 1967. Ground surfoce around the malting plant was fairly level,

usually ranging from +8 to +10 Chicago City Datum (CCD).

Between [938 and 949, the northernmost sludge ponds at the cdjacent MSDGC Sewage

Treatment Plant had been constructed.

Between 1942 and 1958, more sludge lagoons were constructed ct the MSDGC propertv,

east of those referenced gbove.

Between 1958 and 1967, the lcrage grain elevctor at the malting plant wes evident!v
cempoiished and the ground surfoce wcs raisec siznificantly to form ¢ "™ill" in the
northern gcr* of the property. It copears iikelv tna* rubble from the grain eievarer

gcemoiiticn was uvsed 10 i1 the nor*h sec-ion of the site.

w
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concrete tanks, however, still remained. Also, there were several new ponds, averaging
3 ft deep, along the western property line. The ponds toward the south end of the site
had apparently been filled by this time. The previously mentioned "hii{l" on the north end
of the site (suspected to contain the remains of the old grain elevator) had a new
maximum elevation of +18 CCD which wes 4 ft lower than the maximum elevation
mentionec in Mr. Porter's 1972 report. What appeared to have happened was that the
"hill" had been graded toward the northeast to create a lower and flatter "hill" than had

originally existed.

We also reviewed a 1978 air photo which showed conditions similar to those described in
Mr. Porter's 1975 report. At the time this air photo was taken, most of the site appeared
to be relatively clean and no terrels were noted in the photo. Several semi-trailers did

remain on the site however.

Evidently between 1278 and 1980 the site was reused as a disposal crea because various
pieces of correspendence from the illinois EPA indicated that as many as 400 55-qal

berrels were present on the site during this time.

Fielc observaticns made in May of 196! indicated that the berrels noted in 1280 had been
removed. The pit immediately tc the north of the old brick bui}d’.ngs'(obser\-ed in the
Apr'l, 1S72 air photo mentioned previousiy) s*ill remains in the !9281 observaiions, cs do
several ponce< aress along the western edge of the site. Numerous sl ponds
convcining cark. oily fiuics coulc De seen throughout the site in Mcy of 1931, The or.ly
structuTes remaining on tne sitz in inese observatiors were the eicht concrete silos anc

the ananconed incinerctor.

37S Consuitanss. Lia.




Our research records indicate thct as early as July of 1971 the U.S. Scrap Site was
considered to present a pollution problem. Various complaints were lodged against U.S.

Scrap by MSDGC, and U.S. Scrap was periodically ordered to implement rehabilitction

"measures on their site. The measures included construction of a containment berm and

drainage ditch along the east side of the site which were intended to prevent runoff to
the MSDGC property. Even with the remedial construction which was implemented,

complaints continue to emanate from the MSDGC until the present time.

Penn Central Site

The Penn Central Site {also known as the Garvey Crain Elevator) has, like the 1J.S. Scrap
Site, gone through a grodual change over the years that it has been in operction. The
elevator was in existence prior to !938 as noted by a 1938 air photo. A <drawing which
was made in 1965 indicates that the dimensions of the elevator are approximately
152 £t X 50 ft. An associated boiler plant and smoke stack (for drying the grain) existed
just to the southeast of the elevator. Railroad tracks serviced the grain elevoter,
entering the site from the northwest, and continuing beyond the elavator to the

southeast.

Air ohotos which were taken in 1238, 242, 1953 and 1967 indicate very few topogropnic
cnherges occuring on the Penn Central Site during this perioc. It is presumaac that the

grain elevctor was in operaticn curing this time.

Ar cir onoteo whnicn was 1agkar in April of 173 indicctes thot several tank *rucks ha< besr

cenositeq northwest of ~52 site cnc some surfece rubbie aisa cobearaed in this grac.

STS Consuitants. _:C.
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Summcrz

In summary, various weste disposal activities were apparently performed over the years
at both the U.S. Scrap and the Penn Central Sites. Available documentation indicates
that these activities began as early as the late 1960's. Many of the disposal activities
reportedly concerned liquid weste which was pumped into the basements of the Garvey
Grain Elevator and the grain elevator at the U.S. Scrap Site as well as into various ponds
constructed on both sites. Reports made by several people indicate that |) holes were
dug in the ground, oily waste was disposed of in the holes and they were covered, 2)
underground tanks were used to collect the waste, and 3) actual tanker trucks were
buried. We did not find any buried tanks or trucks in our exploration however, and could

not therefore confirm any of these observations.

The MSDGC was coricerned about the problem in the eariy 1970's or late |960's cnd there

were many comblaints and inspections made of both sites after that *ime.

A oit which was noted by Mr. Kenneth Kastman of STS in August of 1980 at the U.S.
Scrap Site was approximately 50' X 50' in size and the liquid within it had en oily, dark
brown copearance. This could be the same pit which was noted in the 1573 air photo.
Mr. Kastman's observztions indicated that bubbles could be seen rising to the surface at
the north encd of this nis. Unverified information exists which indicotes thgt this pit

could be as geen as Z0 41,

S7TS Zonsuitants. L.
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GEOLOGY AND HYDROCEQLOGY

The potential for movement of contaminants into the ground water system is related to
the geologic and hydrologic conditions existing in that particular area. Therefore, we
are presenting background information relating to the geclogy and hydrology of the
area in which the sites are located and, to the extent possible, of the subject sites

themselves.

Geoloay (Ref. {)

The uppermost bedrock unit in Northeastern lllinois is comprised primarily of Silurion
Age dolomitic limestone of the Niagaran Series. This bedrock is overlain by as much as
400 ft of glacial drift deposited during the Pleistocene Age by the Lake Michigan lobe of
the Wisconsinan glacial advance, the last major episode of glaciction in the Midwest.
The glccial sediments were deposited in the forms of hills, moraines, and outwash
deposits. Once the glaciers retreated, lacustrinre deposits from ancient Loke Chicage,
the predecessor of Lake Michigan, accumulated. These glaciolacustrine deposits
censisted primarily of siit and silty clay layers containing thin beds of more plastic ziay
with local lenses of sand clong former beach ridges. In adcition 1o the: becch ridges,
cocrse granuiar mcteria! was deposited in spits and bars. It is these more granular
.

decosits throwg

which the wuopermocst ground water cenerclly flows. In some creas,
however, sucn gs gt the subject sites, these granuiar deposits have aither de2n lcrgely
removed or they Zo not exist., In such cases, it fill mcterigls have teen nlacec. vhe

UDDErTMOosT Ground weier mcy Ticw throuch them,

STS Consuitants, Lic.
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The U.S.Screp end Penn Central Sites are located on the glacial Lake Chiccge plain. At
these sites, the Niagaran dolomite is overlain by cporoximately 65 ft of glocicl till
deposits. The clayey till is in turn overlain by near surface fill materials. These fill
materials appecr to have been randomly placed and therefore they vary considerably in

physical and hydraulic characteristics.

Hydroaeoloay (Ref, 2)

Regionally, the ground water resources in Northeastern Illinois and Northwestern Indiana
are Jeveloped in four aquifer systems; |) the unconsolidated sand and gravel deposits in
the glacial soils. 2) the Silurian Dolomite aquifer underlying the unconsolidated deposits,
3) the Cambrian-Ordovician oquifer located in the deeper sandstones and 4) the M+,
Simon aquifer in the deepest formations of the Cambrian Age. It is possible that the
unconsolidated sand and gravel cquifer and the Silurian Dolomite aquifer are, in some
areas, hydrologicclly interconnected, but they cre usually separated from the underlyirg
Cambrian-Ordovician and Mt. Simon aquifers by the Maquoketc Shaie formaticn. The
Maquoketa Shale is a relatively impervious, clayev. formation and gcis as an aguitard or

even an aguiclude in the Northeastern lllinois area.

It can be seen, therefore, that the uoper squifers (unconsol.dated glacial deposits ard
Situriar Dolomite) are of orimary conzern with regarc to contaminaticn bv surface
cnd/or necr surface sources. Should conteminatisn ocrur, i+ will probably be releggted
to these czuifers beguse its downwcrd movement intc the wunderiving Cemcrion-
Crdovicizn and M*. Simen acuifers will be virtually oreverted by the Moauoketa Shaie.
Stucies conduc*2g in 1957 indiccted that cporoximctely 307 of *he cround water whicn
was usec ‘n the Chicago areg (cr that time! came from *he send crd crave! anc Siluricn

Dolerrite couifers,

STS Zonsuitanms, _ic.
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FIELD EXPLORATION PROGRAM .

Gur subsurface exploration programs at the subject sites consisted of periorming severc!
operctions to establish subsurface soil and ground water conditions. These operations
included drilling soil borings, installing ground water monitorirg wells, excaovating test

pits, and performing a geoohysical survey.

il Borings

Eight soil borings (G-10l through G~106, G-132 and G-133) were performed by STS at
the locctions shown on Figures |, 2 and 3. Al of the borings were extendec into the clay
materic! which was encountered below the surface fill. One boring (G-105) was extended

through the clay and into bedrock which was encountered at a depth of approximately

65 fi.

Boring numbers G-101 through G-i05, G-132 and G-133 were performed with a truck-
mounted rotary drill rig that utiiized various cutting bits and dritling fluid to cdvance the
boreheies. This drilling fluid consisted of clecn water which was used in a!l cases exceot
for o small amount of Revert (an organic additive) which was utilized in Boring G-105 at
a depth of 66 ft due to excessive cave-in of the wea*hered bedrock or gravei/beulder mix
that was encountered at that depth. It should be rcted tha* 10 ft of steel surface ceosing
‘4 inches in dicmeter) was necessarv in 2ach o these boreholes tc maintair. an oven hole

in tne Jpoer section wnick was withis *he fiii zone.

STS Consuttants. ic.
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Boring number G-106 was performed with a truck mounted auger drilling rig which
utilized continuous flight augers to advance the boreholes. No surface ccsing or drilling

fluid was required to maintain an open borehole.

Representative soil sanples were obtained by means of the split-barrel and shelby tube
sompiing procedures in general conformance with ASTM Specifications D-1586 and
D- 1587, respectively., In the split-barrel sempling procedure, a 2 inch 0.D. split-barrel
scmcler is driven into the soil a distance of (8 inches by means of a !40 b hammer
falling 30 inchés. The Standard Penetration Resistance Value is the number of biows per
foot of penetration for the final |2 inches of driving. This value can be used to provide a
aualitative indication of the in-place relative density of cohesionless soils. This
indication is qualitative since many factors can significantly offect the Stendard
Penetration Resistance Value and prevent direct correlation of results obtained by drill
crews using different drill rigs, drilling procedures, and hammer-rcd-spoon assemblies.
In the shelby tube sampling procedure, thin-walled, steel seamless tubes with shcrp
cutting edges are pushed hydraulically into the generally cohesive soils and relativ~®-

undisturbed samples are obtained.

A tield log of the soils encountered in each of the borings was maintained by the drill
crew anc by the STS on-site geologist (r. John Crowlev). <l scil sempies cbtained
irom tre driiling operctions were secled imineciately in the field and Srought to our
iaborctory for further examinzrian ard testirg. The driii crew anc seclogist maintcired
regular contact with the office engineering cersornei so t.act fraver evalugtion of the
soil concitions and agcoropricte Zdriliing orocedures coule be mainrained trrouchout the

fisic exclorction orogarer.

STS Zansuttants, Lia.
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Ground Water Monitoring Wells

In order tc characterize the local ground water system, STS installed 2 inch dicmeter
PVC monitoring wells at each boring lccation. As-built monitoring well construction

details are shown cn the drawings which are included in Appendix 8.

Briefly, each of the monitoring wells consisted of either o & ft or 10 ft secrion of 2 inch
PVC slotted well screen with a No. 10 slot (slot size = 0.010 inches). The screens were
each placed at the depths shown on the individual well diagrams. Surrounding the
screens, gravel filter material was placed in order to allow ground water to enter the
screen area. Above the filter, a bentonite pellet seal was installed in order to minimize

downward migration of surface water into the slotted screen sections.

All of the wells except G-105 were installed at depths commensurate with the surface
fill/clay interface. Monitoring well G-105, however, was instclled *o a decth of €°.7 5+
in order to determine if the water in the bedrock aguifer was hvdraulically connected to
the water in the upbper fill. The bentonite seai was placed at a deptk and in @ mcnner so
as te preclude, cs much as pcssible. downward migration of surface water and ground
wcter from the upper fill info the screensd iniervel. In ccdition, stee!l casing was
advenced through the near-surface fill material to mirimize seepage {and subsequent
cross-corntamination) of the uooer zround water ‘nto thct contaired in tae bedrock

acuifer.

Tne scil borings end the grounc weter “renitaring wells ‘were insiciled be~ween une Z2.

S0 and lune 25, (991,

LTS Consuitants, e,
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Test Pits

On June 2%, 1981, nine test pits were excavated at the locations shown on Figures 2 and
3. The purpose of these test pits was to, in an expedient cnd cost effective manner,
establish the denth and character of the various fill areas on the two sites. The test pits
were excavated utilizing a backloe which was rented from The Edward Gray
Corporation, 12233 Avenue O, Chicago, lllinois 60633, The backhoe operations were
observed by STS Geologist Mr. John Crowley. The results of the test pit excavations are

indicated on the test pit logs which are enclosed in Appendix C.

Geophysical Survey

Geophysical exploration methods are often used tc provide continuous, qualitative data
or subsurfcce charccteristics. In these methods, areas of buried waste ond zones of
variable soil conditions ('‘anomclies') occur whichk identify the zone boundaries. On this
project, ground probing radar and magnetometer surveys were proposed because of their

general ability to detect such anomclies.

A ground probing radar svsterm involves generating an electromagretic pulse at the
cround surfcce. Reflections of this ouise fram surface and subsurfcce interfcces
indizate travel times which can ther be used *c zalculate the depths of the reflecting

interfacels).

37S Consuitants, .c.
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The penetration depth of the ground probing radar is generally dependent upon the wave
attenuation characteristics of the near surfocce soils. This attenuation is related to the
ef{fective resistivity of the earth material being probed. Generally, the radar
penetration depth is reduced by low resistivity subsurface materials (such as clay),
whereas higher resistance materials (such as sand) allow for much greater depth of
penetration. Resistivity surveys at both sites ware therefore performed in order to

evaluate the feasibility of utilizing ground probing radar.

The magnetometer is an instrument which measures magnetic anomalies caused by
variations in substratc. The rormal magnetic field at any point on the earth's surface
has a specific gecmagnetic inclinagtion and intensity. In the Chicago area, this
inclination is approximateiy 78° N with ¢ total intensity of approximately
57,000 commas. Variations in conditions below the earth's surface can cause anomalies
in both the geomagnetic intensity and inclination, which can be measured using
mcgnetometer instruments. These enomalies can be caused by iron objects, deposits of

metullicrefuse,andcertainrocksandsoilcontainingsufficient omountsof metallicmirerais.
\ _ . , ) . e .

vagnefcmeter surveys were performec ct both sites on cre-determined grids and the
cortinuous readings of the magnetcmeter instrument were recorded gt specified distance

intervels.

Zate from the geoohysical survey is insluded in Appencix .

STS Consurtanme. Lic.
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LABCRATORY TESTING PROGRAM .

An extensive laboratory testing program was performed consisting of |) physical analvses
to accurately classify the fill and soil sampies obtained in the borings and 2} chemicai
aonalyses to determine the concentrations of various chemicals in the ground water, soil,

and near surface fill materials.
Physical tests of the fill and soil scmples were performed by STS in its Northbrook.
{linois laboratory. The chemical testing was performed by the illinois ZPA. The results

of the chemical tests are indicatec on Tables 2 through 6.

Physical Analyses

All of the scmpies obtained from the boring operations were visually classified in
accordance with the Unified Soit Classification System. The symbols according to this
system of classification cre shown in parentheses foliowing the descriptions on the bering
logs. It should be noted that much of the material encountered in the soii borings
consists of non-soii {'ll matericls which are described on the boring logs in as thorough

manner as nossible.

Mcst of the soil secmples cotained in *he solit-darre! and skelby tube samplers were
subjected to water content rtasts and tre zlov scmples were subjected to hand
penetrometer tests 1s well, In the hgnd ceretrometar ‘est, the vnconfinec comorassive

streng'h of ¢ cchesivae o'l is estimcied, o ¢ ~avimum wvlve ¢f T tons der saguar: fact

STS Cinsuitants, .




(tsf). by measuring the resistance of the sample to a small, spring~calibrated plunger.

Unit dry weight tests were also performed on severai of the soil samples.

Four samples of silty clay obtained in the shelby tube samplers were chosen for
rermeability tests. These sampies ware considered to be representative of the silty clay
strata separcating the surface fill mctericls from the underlying bedrock. The vertical

permeability (also known as the vertical hydraulic conductivity) determined from these

@

tests is consicered to be the cbility of the soil (clay) to transmit water (or leachate) from

higher to lower elevctions.
The results of all the tests performed by the STS laboratory are indicated on the
enciosed boring logs, test pit logs, and permeability summary sheets (Appendices A, C

and E, respectively).

Chemical Analvyses

In addition to the physical tests described cbove, chemical analyses were performed Dy

the lllinois =P A on:

. Cround water scmbies obtained fram the monitcring wells in Jure of 19

‘Tables 2 and 3).

- €T3 Consultants, Lia.
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™o

Ground water samples obtained from the monitoring wells in October of 1981

(Tebles 2 and 3).

3.  Soil samples obtained from the borings (Table 4).

4. Samples of surface solid and liquid materials (Table 5).

S. Solid and liquid samples obtcined from the test pit excavations (Tatle §).
All of these scmples were subjected to tests to determine concentrations of various
inorganic and organic chemical consitutents as shown on the tables.
u:‘?y

37S Consuitants. Llc.
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SUBSURFACE COMDITIONS

This section of the report describes the fill and underlying soil and bedrock conditions
that were noted in the soii borings and test pits. It should be reitercted that soil borings
G-101 through G-105 were performed ct the U.S. Scrap Site, as were test pits TP-|
through TP-4 oend TP-9. Boring G-106 was performed coproximately [500 ft west of the
U.S.Scrap Site. Borings G-132 and G-133 as well as fest pits TP-3 through TP-8 were
performed at the Penn Central Site. The specific fill and soil conditions are indicgted on

the individual boring and test pit logs (Appendices A and C).

Fill Conditions

.S, Screo Site

The fill conditions noted in the borings which were performed at the U.S. Screp Site
indicated materials which differed substantially from one boring to another. In Boring
G-i0l, silty clay fill was encountered from the ground surface ot elevation +15.7 CCD to
a depth of 2 f+ (+13.7 CCD). This silty clcy fill contcined traces of sa.d, gravel and
roots and was brown, gray and bicck in color. Below the silty clav fill, Boring G-10|

encountered tar-iike material which extended from a depth of 2 ft t0 a deoth of 14.0 ft

{(-1.7 CCD). This matericl wce generally cbserved o be black with some rusty brown

ccloration frem 9 to 2 ft. The ~-iaterial wes saturarec {based on field observaticn)
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throughout its depth and contained wood fragments from 2 to 7 ft and cinders ard grave!
from 9 to 14 ft. A strong crganic odor was noted in the material from 2 to 7 ft. A

strong *urpentine-type odor was noted from 7 to 9 f+.

Boring G-102 encountered clayey topsoil frem ground surface (+18.2 CCD) to a depth of
1.5 ft (+16.7 CCD). This topsoil material was organic and contained traces of sand and

roots. It wcs dark brown in color. Below the clayey topsoii, Boring G-102 encountered

Ppeint sludge to a depth of 4 ft (+14.2 CCD). Bslow the paint sludge, bleck sand and

cinder fill material was encountered to a denth of 5.5 ft {+12.7 CCD).

e

Bering G-i03 encountered miscellaneous fill matericls from ground surface (+13.7 CCD)
to e depth of [.5 ft (+12.2 CCD). These materials were dark brown and licht brown in
color and emitied no noticecbie ocor. Gray, gravelly fill with wood fragments was
encountered from 1.5 ft to a depth of 5 ft («8.7 CCD). From this depth io a depth of
10 f1 (+3.7 CCD) granular fill (which was scturated with a fluid having o strong organic
odor; was encountered. This fili was black in color and was very dense to extre:..c.y

aense in consistency.

- Boring G-i04 encountered clayey tecsoil with troces of woed. siag and caint residue from

ground surface (+13.7 CCO) to 5 deoth oi 0.5 #: {+15.2 ZCD). This *orsoil meterial hed 2
ocirnt-liike odor. Bejow *his mzrerial, sanav and grave!lv fii mcterial was encourtered *n

a decth of | ft from arounc suricce =147 CCOIW. This mcteria: also had a strong raint-

STS Consuitams. Ltd.
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like odor and had a pH of between 8 and 9 as measured in the field using pH paper. From
| ft to a depth of 2 ft (+13.7 CCD), tar-like material was encountered which contained
trcces of gravel, wood, and bricks. Again, this material had o strong paint-like odor.
Beneath the tar-like material, black and gray sandy and gravelly fill material was
encountered which exrended to a depth of 4.5 ft (+11.2 CCD). This material contained
traces of bricks and wood, was very dense in consistency, had a strong paint-like odor,
and had ¢ pH of between 9 and 10 as measured in the field using pH popér. From 4.5 ft
to a depth of 2 ft (+6.7 CCD) sandy, tar-like fill material was encountered. This
material was black and gray, medium dense, and was observed to be saturated at a depth

of 6 ft from ground surface. The tar-like material had a strong turpentine-like cdor.

Boring G-105 encountered black, very dense cinder fill material from ground surface
(+15.2 CCD) to a depth of 2 ft (+13.2 CCD). This materiai had a strong point-like odor.
From c depth of 2 ft to a depth of 7 ft (+8.2 CCD) red cnd black brick fill wcs
encountered which contained little ciayey topsoil. The material had ¢ strong paint-like

ogor.
est pit TP-l encountered miscellaneous fill mcterials consisting primarily of wcod,

metc!, sand, silt, large 2oncrete blocke and metcl containers from *he graund surfcce ic

a deoth of 8 ft. This fiil material exhibited a stronu chemical odor.

§TE lcensyitants, Lic.




Test pit TP-Z encountered miscellaneous fill matericls consisting primarily cf wood,
metal, sand, silt, large concrete blocks and metal containers from the ground surface to
a depth of 9 ft. It should be noted thar an oily liquid substance was encountered at 6 ft

in depth and that the entire test pit exuded a strong chemical odor.

Test pit TP-3 encountered cinder and slag fill from ground surface to a depth of (.5 ft.
This material was blcck, loose and saturated. From 1.5 ft to 3 ¢t in denth, an oily,
scturcted material was encourterec. At 3 ft the test pit encountered nard white slag

and terminated at this depth.

Test pit TP-4 encountered miscellaneous fill materials consisting of sand, grave!,
concrete and wood which were saturated at a depth of 3.5 ft. This layer extended from
ground surface to c cdepth of 4 ft. At 4 {4, brown and biack silty clay was encountered.

The test pit enced ¢t this depth.
Test pit TP-2 encocuntered miscellaneous fill ~atericl consisting primarily of wood,
concrete, steel drums, metal, etc. from ground surface to a depth of 7 ft at which pcint

the test nit was terminated.

Scckaround Soil Roring G-108

The onlv fill mctericl which wes 2ncountered in Roring G-106 wes from ground surface
(-2.9

ZT0) *c 2 depth of | Ft, This {1l meteriar waw comorised of black siit anc cinders

arc wnas 'oese N Consistency.
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Penn Central Site

Boring G-132 at the Penn Central Site encountered sandy and graveliy crushed stene fill
from ground surface (+!9.68 CCD) to a depth of 6 ft (+13.8 CCD). This material was light
gray and was medium dense to very dense. From 6 ft to a depth of 7 ft {(+12.8 CCD),
wood was encountered and no sample could be recevered. From 7 ft to a depth of 9 f+
(+10.8 CCD), biack and gray clay fiil wes encountered which contained traces of gravel,
sand and wood. This material was very stiff and had a very stong paint-like odor. From
2 ft to ¢ depth of 12 ft (7.8 CCDJ, black oily cinders were encountered which were in a
medium dense condition. These materials appeared to be saturated with oil or a similar
liquid., From 12t to a depth of 13.5ft (+6.3 CCD), black silty organic clay was

encountered which was stiff to very stiff.

Boring G-133 encountered clavey toosoit frem ground surface at +17.4 CCD tc a decth of
2 ft (+15.4 CCD). This material was dark brown and contained flittle wood ond *rcce
roots. From 2ft to a depth of 7.5 ft (+S.9 CCD), saturated wood frogments were
encountered. These wood fragments were noted to be black in color. From 7.5t
to 9.5 £t (+7.9 CCD). saturated grave! fiil wes ercountered. Tnis material was lignt gray
and extreme!y dense. From 2.5 ft to {2 ft («<3.4 CCD) sandy clay fill islichtly tar-like’

wes encountered.  This material was black and contairec traces of wood. gave: and

roo-s. It wes very stiff anc was noted *2 Rave a paint-iike odor.
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Test it TP-5 at the Penn Central Site encountered silty topsoil and brick fill extending
from ground surface to a depth of | ft. Below this material, and extending to a depth of
Z ft, the test pit encountered wood which appeared to be saturated with black colored

fluid. The test pit was terminated at a depth of 2 ft.

Test pit TP-6 encountered extremely dense concrete rubble fill from ground surface to a

depth of &4 ft at which point the test pit was terminated.

Test pit TP-7 encountered miscellaneous fill consisting of wood and concrete from

ground surface to a depth of 3 ft at which point the test pit was terminated.
Test pit TP-8 encountered miscellaneous fill materials consisting primarily of concrete,
rebar, metc! and silty clay from ground surfcce to a depth of 9 ft at which point the test

nit was terminated.

Soil Conditions

S

U.S. Scrap Site

3oring G-!0! encountered silty cloy at a depth of 14 ft {+].7 CCD). This material was

sray and very stiff. Thne bering termincted at a depth of |7 ft.

o
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Boring G-102 encountered light brown silty clay from ¢ depth of 5.5 §t {(+12.7 CCD) tc a
depth of 7 ft (+11.2 CCD). This material was stiif and had traces of grcve! and sand.
Srom 7 ft to a depth of 12.5 §t (+5.7 CCD), brown and gray siity clay was encountered.
This material had traces of gravel, sand and shale and was noted tc be very stiff to hard.
From 12.5 ft to a depth of 15 ¢t (+3.2 CCD) hard gray silty clay was encountered. The

boring terminated at 15 f4.

Boring G-103 encourtered natural silty clay at o depth of 10 ft (+3.7 CCD). This
matericl was brown and gray, very stiff and contained traces of gravel, sond and shcle.
The layer was noted tc have a strong chemical odor ond extended ‘o a depth of !7 ft
(-3.3CCD). From 17 ft tc a depth of 19.5 ft (-5.8 CCD) brown ond partly gray, heard
silty clay was encountered. This clay exhibited slightly higher plasticity than most of
the other clay somples obtained in the program. From 19.5ft to ¢ depih of 22 ft

{-8.3 CCD). Boring G-'03 enccuntered very stiff, silty clay. This boring termincred gt a

cepth of 22 °t.

Boring G-104 encountered nctural silty clay gt a depth of 9 ft {<€.7 CCD). This s!lty cley
contained traces of gravel and sand, was brown and aray and was very stiff. 't exhibited
a slight paint-like odor and exterded tc a depth of |27t (+2.7 CCDI. At |2 fi. aroy, very
stifi silty clav was 2nzounterec which then extended to o dentih of |7 f+ - 1.2 CTD) The

doring terminaitea ot ¢ denth of {7 71,

STEC Ccneaultants, Lic.
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GEOPHYSICAL SURVEY RESULTS

The resistivity survey indicated that soils in the upper |5 to 30 ft of the Penn Central

Site had resistivities varying from 5 umhos/ft to 400 umhos/ft (generally typical of silty
and clayey soils). Upon evaluction of this information, it was determined that ground
probing radar would be ineffective for determining the location and/or depth of
stbsurface discontinuities or buried materials. The resistivity data obtained at this site

is surnmarized in Appendix D.

In cddition to the resistivity survey, a magnetometer survey was performed on June 29,
1281. This survey consisted of five traverses of the site, obtaining reodings every 2 sc
3 ft along the traverse length of 400 ft. The survey indicated that a mognetic anomaly
occurrec within the area of the razed loading shed and grain elevator at the Penn

Central Site. Data from this survey is also included in Appendix D.

The areas of major magnetic cnomalies at the renn Central Site cccurred between
Station 1+50N ond Staticn 3+00N ond between Station |+0CW and Station |-33W.
Subsezuent test pit excavations irdicated the presence of rubbie fill, consisting of
reinforcing rocs, eiectrical conduit, anc other metctlic gebris within ¢ clav mesrix. The
tect nits ot the Pann Central site wer2 excavated 1o 1 meximum depth of 2.5 f+ (Cue to

digaing difficultyi.
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At the U.S. Scrap Site, four locaticns were explored using the resistivity survey. At

these ‘ocaticns, soil resistivities ranging from 20 umhos/ft to 440 uhmos/ft (typicai of
silty and clayey soils) were calculated. It was again determined that grcund probing
radar wouid not be feasitle at this site. The results of the resistivity survey are again

summarized in Appencix D.

On June 29, 98], o magnetometer survey was performed at the U.5. Scrap Site. |t
consisted of two traverses, one approximctely !,100 ft in length aond a second
approximately 900 ft in length. Magnetic anomalies along these traverses were minor
and were likely related to previous industria!l activities. They occurred primarily where
the traverses exrended across the mound of rubble fil! and refuse necr the north end of
the site. Test pits performed in this area indicated that metallic end nonmetallic fill,
including scrap metal, broken concrete, wood and soil. occurred throughout the rubole

cred.
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GROUND WATER LEVELS

Ground water levels were observed during and after drilling and at the times that
samples were obtained by the lllinois EPA for chemical analysis. The observations made
by the ST5 drili craw are noted on the individual boring and test pit logs and the

observations made by the lllinois EPA are indicated on Teble | (next page).

.S, Scrap Site

The data obtained from observations in wells G-10l to G-104 indicate that the
uppermost water level at the U.S. Scrap Site cppears to be perched within the near-
surface fill maoterial. Generally, ground water was encountered between +7 CCD and
+'5,5 CCD in these welis. It should te ncted thet the water levels which were observed
by the lllirois EFA during the first scmpling operation in June of 1981 were censistently
1.5 ft to 3.4 ft higher than those that were notad during sampling cperations of October,
[981. This can probably be attributed to the fact thar June is ¢raditionally a wette. .ime
of the year than October, ccusing higher water levels in the perzhed cauifer. These
elevaticn fluctuctions carn have a sigriicant impact on the uppermost ground water
gquclity since many differences in fill type were noted with o’épfh ct the different well

iczctions.

wn
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it TABLE 1

-

Ground Water Levels in the Moniturirg Wells
As Noted.By the I1linois EPA While Samplirg

Elevations (CCC)

Well Jop of Ground Water Levels -
Number Site Casing Surface June, 1981 October, I9¢1
G-101 U.S. Scrap 16.8 15.7 12.8 10.6
G-1C2 8.3 i8.2 15.3 13.8

@ G-102 14.2 13.7 10.4 7.0
5-104 1€.7 15.7 13.0 11.5
6-105 15.1 15.2 -13.1 -16.1
G-1C5 Background Weil 11.90 a.9 ~—-- 3.1
G-132  Penn Centrati 20.4 19.8 17.7 15.¢9
G-133 13.0 17.4 8.3 8.2

e e @+ . A - P— —— e, . A
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At both sampling times (in June and October), the water leve! readings indicated that
Well G-102 was in the area cf highest water level. The water level then sloped
downward toward G-10l, G-103 and G-104, |t is hypothesized that there is a ground
water mound which has formed within the fi!l in the vicinity of ‘Nell G-102 {ihis is alsc in
the vicinity of the surfcce water lagoons). Ground water appears to be flowirg radicily
downward away from this mound, based upon the information which we have available.
A diagram of ground water conditions and flow lines which depict this mounded condition

is shown on Figure 4.

Concerning the wcter levels in Weil G-105, it should be remembered that this
weil(screen) is sealed within the bedrock, and wcter level readings made in the well will
not be representative of water leveis in the upper fill material. Water level readings
made in G-i05 indicated that the wcter which was containecd within the bedrack at the
time the readings were made genercilvy had a piezometric leve! of between -13.1 CCD
and -16.! CTD. Since the piezometric level of the water in the bedrock is general!ly
about 25 it lower than that which is within *he fill, there will be a tendency for
downward vertical flow of the water in the fill toward the bedrock aguifer. Our
permeability tests on the clay which underlies the fili, however, indicate that it (the
ciev) has a very low vertical permeability (on the order of iO'Scm/sec) ond that

downward {low through the cicy mass wil' probably e very slow.

Cround wcter cbdservations in Well Z-106 incics*ed ¢ warar level at coproximcte

e'evgrior =2 CZD.
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Penn Central Site

Water levels which were observed during the sampling operations in June of 1981 by the
[llinois EPA indicated that the water level at the Penn Central Site was between
elevation +17.7 CCD in Well G-132 and +15.3 CCD in Weil G-1323. In the October 1981
sampling operctions, the water levels were noted to be +15.2CCD in G-132 and
+8.2 CCD in G-133. We fee! that the significant drop in the water leve| ct G-133 car be
atiributed to the fact that, again, October is ¢ drier time of the year than June and the
water level in G-133 dropped and dissipated into the grave! fill layer thet was noted to

exist between +7.2 CCD and +9.9 CCD.

While there is not enough data at the Penn Central Site to discern the direction of ground
water flow, one would generally conclude that the regionai flow would be somewhet in
the direction of Lake Calumet (and hence, Lake Michigan). There could be localized
dif ferences, however, depending upon topography, recharge and discharge areas, cond
subsurface fill conditions. Since the ground water levei at the Penn Centrci Site is at or
cbove the water level ¢t the U.S. Scrap Site, we do not expect that there is direct flow

from the U.S. Sercp Site to the Penn Central Site.

$TS Zonsuitants, Lic.




P e e o g ey eem S W £ W ar et

-38-

CHEMICAILL ANALYSES

In conjunction with this contamingtion survey, the lllinois EPA obtaired soil, water, and
other liquid and solid sampies from the U.S. Scrap arnd Penn Central Sites at various
times for chemical aralyses. The results of these analyses are indicated on Tables 2
through 6. The types of scmpies obtained, the table on which the analytical results are

shown, and the month and year in which the samples were obtained are indicated below:

Menth/Year Sample

Type of Sample Table No(s). Jbtained
Ground water samples from weils 2, 3 June, 1681
Ground water samples from weils 2, 3 Octobter, 1981
Sc¢il samples from borings 4 June, 1981
Samples of surface solid & liquid materials 5 June, 1981
Samples from test pit excavatiuns 6 Jure, 1981

In order to aid in evaluating the analyses performec on ground and surface water

samcies, the [llinois Attorney General's QOffice has tcbulated the standards set forth in
the !llinois Polluticn Control Boerd Chaoter 3: Water Pollution Regulations. These
stanczards cre shown on Table 7. This tcbie was transmitted to STS bv tne lliinois
Arvorney Ceneral's Office on January 4. 1282, and was e basis for evziuating results

for most of the inorgcnic caromesters ahalyzec.
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Quantitative stendards for all of the chemicals analvyzed have not yet been estabiished
(i.e. specific limits have not been established for most of the organic parameters
measured during this projec?). Some guidelines are available through Water Quality
Criteria documents developed by the US Environmental Protection Agency. HMHowever,

these cre guidelines only, rather than binding standards.

Similarly, specific concentraticn limits have not been developed for contaminated soils.

These scmpies acs well as the selected waste materia! samples collected during this

project are more likely to be evaluated using criteria establisned under the Resource
Consarvation and Recovery Act (RCRA) (Ref.3). RCRA identifies as hazardous a variety
of mgcterials which either exhibit hazardous characteristics (cefimed by RCRA as
corrosivity, ignitabiiity, reactivity or toxicity) or which contain measurabie

coricentrations of specified hazardous compounds.

Therefore, *he evcluarion of results obtaired in this studv is both objective and
subjective. When considering organic constituents, it must be recognized that most of
the contaminants analyzed are nct naturaily cccurring at the levels measured. Secondlv,
arafvricct techniques for these chemicals are very accurate, aifen to the paris per
biliion levei. Conrcentrations which are nresented '» the peris per million rcnge indiccte

thot nignificent ameunys of these chemicais cre preserd,

e e ————
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Chemicai Anaiyses”
Ground Water Moritaring wsells

Janr Cansral Sice

Aeil Ne. | G-132 G-133
Jaze Sam_D.IE' A cAgas e asar 7 : { Sm< v

Chemical Constituent {ppm) Cbtzired | 6/25/“‘; -0/27/84 S.23/3L 1p/27/81 Limis

H | .
Alipnatihydrocaroons ‘ 1.60 €.51 ' !
Ci-Benzene ; C.52 . G.8¢
Mathyipnenal i i 8.70 | :
4-Methyl - 2- Pentanone 11.00 + 17.0C ! :
Napthalene 1.70 l €.84 i :
9C3's i 0.002¢ | 7.004€ |
Fhenol | 8.50 | :
Toluene 20.00 | 19.00 0.7 237
T-imethylcyclcnexanol ¢332 .35 b0.31
Trimetnylcycionexanrone : 2,80 i 1.30 1.30 < 2.80
Trimechyl-3-cyclonexene-:-me<tnanal 1.3 ;
Xylenes 4,92 13.20 €.z52 D072
Alkalinity 750 ¢ 3,280 6ca 1,740 NE
Artonia i 41,0 1152 20.9 T %6.0 1.8
Arsenic c.308 + 3.07 2.203 = 3.05 0,05
Sarium INT IINT iNT COINT 1.0
830-2 22,257 >2,187 NT i22 30.3
Joron 1 2.3 , 5.7 1.0 2.3 1.
Cedmium 0.39C ; d.00 0.00 2.0 p 0.0
Calcium 167 . 1,183 290 506
caD 1 4,336 17,22C €20 , 1,300 NE
Chloride i 320 1,200 229 s20 -1
Chromium {ir Tot.) 10,02 1 0.47 0.0 L 0.28 1 0.3
Caromium (Ir + ) ¢l ' INT .00 . 0.0 15.3%
Copper l 0.c0 Co0.12 0.20 0.36 ) 0.32
lsanige  NT I NT NT . NT Pog.n2s
“tuoride el P 2.3 1.0 2.6 Lot
sardness 2,800 5,600 1,200 i 1,200 | NE
Iron i 83.2 . 297.5 1.G i 81.3 1.3
Lead ! JQ.CC .57 0.50 | 0.76 .oe
Macnesium 749 872 e .7 | 282 i NE
Manganese . 3.5¢ 6.24 - 1.06 2.61 N P
Mercury i €.29C0 -0.230013: -3.200C7' NT 6.3002
Yickel 1.0 2.3 0.2 9.2 1.0
Nitrate-Nitrice fe.s 0l ¢.. 0.0
oK (Jnizs) 179 . 5.2 7.2 7.3 5.5-3.2
Phenoiics «€.700 | i:.5 0.300 1.28
Phosrit: uo L 6.33 4.4 2.37 ; 0.33 2.33
Potassium i 83.3 | 60 26.5 246 NE
R.J.Z. 1130°C) ' g,27¢C 1 10,4800 2,180 ' 3,200 sCC
Seienium S C.0i2 C.3 -3.302 <o 3
33 lver ©0.30 0.2C o.00 3.20 2,208
Sodium g i isé ERE) NE
loec:fic londucianz2 ‘ymnes/ca) 3,570 ¢,7c8 2,237 4,523 NE
Suifate - 228 1,230 488 Z¢0 sz
Jinc 1.2 2.2 3.3 i 1.9

irgisses cerfrmes Ly tne [N

- - - - o~ - A
TToAs suMmYTTEg 2 IS oy otre |
{7 tacicates samale met tested o ni3 2onstiluent
« ingrcztes “ntarfarence
DL TngtIlieg I2or cntertarence

Timgis Invircrmentsl FUIt2CTI0i 2gencl.

Tin0ts Aticrnay senec2i'i Dffice sanuary L. 1GEC,



{hewical Constituent (ppn)

Aiphatic Hydrocarbons

L Benvene
tg Baizeae
Co, Dernnzcnee
Nacihalene
Llotuew:
Yy lene

Auran g a
Mrsenic
14y 11
Bonon

( dufom
thioy vdes
Clivomnm (O
(:||||u-r
frnn

:.‘f.ll:
lianganese
Mervouy
Hickel

oll {unis)
Phenols
rhos phoras
~elenimm
Sulfate
/in

Haatyses performed bv the 1Hinnts tnvivonmental Protection Ayency.

ey

’

. (SI01__CSUZ_ CSMD__ CSIM0___CS13) _ (SI33__ €S132  CS102  CSI03 (5100
C G100l G6-102  6-102 _ G=102___G6-103_ _6-103 __ 6103 _ G104 _ 6-104 __ 6 105 __6-105
_2.5-4.

Sample No.

ilm'.lmi Ho.
hepth (tt) ~

TABLE 4

Chemfcal Analyses*

Sotl Samples from Borings

759 254 A6 67 01,2 5 _lo-dd 5-7 - 1.5-9  _O0-L.5
150 100 n 120 700 35 L6 170 790
390 560
57 12 19 91 560
KY)
8 180
910 4A0 1,400
60 320 18 39 230 16 2,700 3,300 20
2.5 3.2 1.8 1.6. 1.2
0eal fco. 001 <0.0M 0.002 0n.008
0.1 0.0 0.0 0.0 0.0
04 0.6 0.3 0.4 0.4
0.00 0.0 .00 0.0 0.00
N 5 i} 8 15
0.00 0.00 0.00 0.00 0.00
0.00 0.0 0.00 0.00 0.0}
n.¢ 0.0 0.1 0.2 0.0
<0.03 ~0.03 0,03 z0.03 <0.03
0.15 0.04 0.19 0.06 <0.01
< 0,05uqg/ 1<) 5uys10.,05uq/1 <0. 05uq/1 <0.0%uy/1
0.0 0.0 0.0 0.0 0.0
1.6 1.9 1.6 1.9 8.4
&,700 0.043 0.068 0.063 0.770
0.02 0.02 v.63 0.03 0.03
<0.001 <(r. 00 <().nN <0, 00 0.003
33.0 3 4 5 135
0.1 0.1 [§1] 0.0 a.0

2,100
2,600
1,900
450

1LY

3,
6,800V

_€sion

5

sy

t-132
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~o

17
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TABLE 3
Chemical Analyses™
Sur<ace Sampies *v

Samele Numpars*~
Cnemical Constituent {pom) | IS 109 ¢S 113 cs 114 !ocs iz | oCs o6
!
Alkalinizy 880
Amaonta 1.7
irsenic ¢.007
3arium 0.2
500-3 417
Boron 2.0
Cadmium 0.00
Calzium 81
cop 860
Chlorice 120
Rromium (CR :atal) 0.24
Caromium (&R + 5) 2.20
Copcer 0.04
Cyanige 0.20
Fluorice 1.7
Haranass 1200
_ Iron 1.3
ead 0.2
@ Magnesium 182
Manganese 1.06
Mercury 0.1000
Nickei C.2
Nitrate-Nitrits C.0
oH (unite) 2.
Pheroi‘cs 1.3C0
Phosprorus 0.58
Potassium 41.2
R.G.Z. (180° c) 1440
Selenjum $.004
Silver Q.40
Socium 67.9
Snecific Conductance{umhcs/en)l1470
Suifate 12
Zinc Q.4
Aliphatic Hydrocarbons 4,3CC 130 1,200 21,000
Cy-denzene 3,3CC 97
Ci-Benzene 5,470 270
Fatty Acic Methvlesters 1,100 ¢80
= Fatty Acias 830 2,600
L Isocnorone 1,900
- Methylraothaiene 420
Naptraiene 2,290 143
Phtpalic isia 74
Stearic Acig { z80
Tetraaecancic Acig I 9.3%
T¢iuene ! ; 3.30C 280 1,800 3,100
Trimethryicvclorexare’ [ 0.4 ‘
Trimetny!-yclonexanone | 9.3 _ !
Xy enes | 14if500 ‘ 6.2 1,500 4,29C I
Suifiae T | _
* inalyses oe-~“nrmec Sv ne [17Frnet3 Invirconmentis C=otection sgency
*vSamrie CC 0% - Jihv resicue apta:ned on Jrcunc surface. L1int Sray withosolvent sulr.
~Semaie 23 103 - Tan, viscous lyic ‘eaktng Froin arum marked: seSCtd Lhemicii.  Utun
Founz nezr cerzer oF iiTe,
Tv.amuie (3 - 3%eak, visIoLr <hutl ~iIh ne zetscTaci2 acer
reSemcie 22 - 31e2¢, viTgtus T2 ArTh o SOivent Jcor.
*Yiemoie I3 - 2laCk stusce «iTP 507300 oivent oCor.
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Chemical Analyses*

Saniple Numbers**

Chemical Constiluent {(ppm) CS 125 CS 126 CS 127
Aliphatic ilydrocarbons 2,500 124 4.20
tj-uunzunc

Kq—Bunzenu 11

Isophovone 190

Naplhalene 8.6

Phihalic Anbiydreide

Pthalates

Styrene

loluene 84

Liime thy teyaloheyanol 15
irimeihylcyclohexanone 38

Lylenes 180 85 0.63

* Analysns pertormed by the 11linois Envirommental Protection Agency
Fhampie €5 125 - Test Pit No.2 @ 6' depth
A Sempie €S 126
ASample €S 127
MSapple €

mateivial with
KeSample €5 129

material with
MSample €S 130

€S 129

CS 128 €S 130
2,700 680
220 1,400
2,900
1,100 23,000
800
1,500 520 370
1,200 88 510

- fest Pit No.3 @ 4' depth

- TesL. Pil Ho.2.
slight solvent odor.
- lest it No.2.
slight solvent odor,
- Test Pit No.9.

semi-solid material with no sdor.

4,\

é%?

bottom of pit

Sample from smashed 55-gallon drum found in test pit.

Sample from smashed 55-gallon drum found in test pit.

bot.tom of pit). Brown liquid with solvent odor.
. Brown liquid with solvent odor.
- fest Pit Ho.4 @ 4 depth - Clear liquid with bhlack solids. Solvenl odor.

Sample from smashed 55-gallon drum found in test pit.

Red colored semi-solid
Carame!l colored semi-solid

White colored solid to

o’

-V?—



TABLE 7

I11inois Pollution Control Board

T Chapter 3: Water Polluticn
Surface Groundwater Effiuent
Lower  Ucper Lower  Upper Lower  Upper
Limit Limit Limit Limit Limit Limit
Alkalinwuy NE NE NE NE NE NE
Ammonia NE 1.5 NE 1.5 NE NE
Arsenic As NE 1.0 NE .05 NE .25
Barium (Ba) NE 5.0 NE 1.0 NE 2.0
B3D-5 NE NE NE 30.0 NE 30.0
Soron (B) NE 1.0 NE 1.0 NE NE
Cagmium (Cd) NE .05 NE .01 NE .15
can NE NE NE HE NE NE
Chloride (CY) NE 500 NE 250 NE NE
Chromium (Cr Tct.) NE NE NE .05 NE NE
Chromium (Cr+3) NE 1.0 NE 1.0 ME 1.0
o Chromium (Cr+6; NE .05 NE .02 NE 3
WCopper (Cu) NE .02 NE .02 NE 1.0
Cyanide {Cn) NE .025 NE .025 NE .
Dissolved Oxvgen 5.0 NE 5.0 NE NE NE
recal Coliform NE 400.0 NE 400.0 NE 400.0
Flouride (F) NE 1.4 NE 1.4 NE 15.0
Hardness NE NE NE NE NE NE
iron, Jotal (Fe) NE 1.0 NE 1.0 NE 2.0
Iron, Dissolved (Fe) NE NE NE .5 NE .5
Lead (PH) NE 1 NE .05 HE .
Magnesium [Mg) NE NE NE NE NE NE
Manganese (Mn) NE 1.0 NE 15 NE 1.0
Mercury (Hg) NE .0205 NE .0205 NE .0005
Nickel (Ni) NE .0 NE 1.0 £ 1.0
Nitrate (NC3) NE ME NE 10.0 NE NE
D11 NE NE Nz i NE 15.¢
= oA 6.5 9.0 6.5 9.0 5.0 16.90
w4 Phenols NE A NE .001 g 3
Phsconorus (P) NE .08 ME .05 ME 1.0
Potassium (<) NE NE NE ME NE NE
=.0.%. NE 10C0 NE 523 HE 3802
Selenium {Se) NE PG NE .01 NE 1.0
Siiica (Si: NE NE NE NE NE NE
Silver {Ag) NE .005 NE . 005 NE 1
Soedium :ha: HE NE hE NE NE NE
Joecif1r CONCUCTENCE 1 NE NE NE NZ NE
Sulfete {(S5,] NE 5CO NE 250 NE NE
Seificea N NE NT NE NE Nt NE
Totad Sodics NE NE W MNE Ne NE
Tomil Susoended Selids R NE nE 15.C NE 1z.¢C
Z.an i In Mz 1.2 nE 1.0 nE 1.C
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Generai Discussion of Chemical Results

The results for almost all samples analyzed indicate that there is significant organic and
inorgcnic contamination of the shallow ground water at both the U.S, Scrap and the Penn
Central Sites. Soil samples of the upper part of the thick clay strata which were
collected during boring operations were also found to be severely contcminated. The
most contaminated samples were the waste material surface samples and those samples

obtained from the test pit excavations.

Ground Water Samoles

Greund water samples obtained from the U.S. Scrop Site were generaily more
contaminated than those collected at the Penn Central Site. However, all samples from
both locctions exceeded ground water limits (shown on Table 7) for ammonia, SOD-5,
boron, manganese, phospnorus, R.O.E. {residue on eveporation) and suifate. Similarly, cll
sanples contained xylenes, toluene cnd several other organic solvents in varying

concentrations, which are classitfied by RCRA as hazardous.

Concentrations of constituents found in ground water scmcles obtaired from. different
monitoring wells varied considerably. This was meinly due to differerces in the types of
wastes which were disposed of througreu* *he site. The chemical odors cetected and the

oraanic censtituenss measured inditcte thar mos* of the wastes were solvent mixtures.

STS Consuitants, Liz.
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possibly from painting, degreasing cr other industriaf processes. These solvents are
classified by RCRA (in Part 261) as being hazardous. Some of the inorganic constituenis
were alsc high but it is noteworthy that many metal concentrations were not measured

at levels which exceeded acceptable standards.

There were also variations in chemical concentrations (in the same wells) of the scmples
coilected in June and in October, 198l. October samples from the U.S. Scrap Site
generally had higher concentrations for most parameters than those collected in June.
Samples from the FPenn Central site were more consistent with time. The changes may
have been caused by seasonal water level fluctuations (possibly also influenced by the
ground water mound) which changed the nature of the fill which was in contact with the

water at the time of sample collection.

Soil eanc Fill Samples

Soil and fill samples collected above and belcw the prevailing water levels zontained high
concentrations of organic constituents and much lower levels of the more solubie
inorganic compounds. This is consis*ent with *he cchesive ncture of the near surfoce fill
and underlying nctural clay which will recdilv cdsorb most? argaric and some inorgeric
compounds. The high concentrations of orccnics should be of concern since thev mey

pose ¢ long-term environmental hozord caused by exvendzd leachiry ¢i  these

centaminents :nto the grourc wcter.

$TS Jensuitants, LiC.
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Waste and Test Pit Sambles

The surface waste sample analyses reveagied the organic nature of most of the waste
materials disposed of at the site. Extremely high concentrations of xylenes and toluene
were found in most of the was*e samples (hazardous under RCRA). Chiorinctecd
hydrocarbons (PC8's) were slso measured in significant amounts. Analyses of the tes? pit
sanples were consistent with these results, indicating various organic constituents in

relatively high concentrations.

Resul*s bv Borina Locatien

Boring G-101 (1J.S. Scrap Site) - Sermpies obtcined from this location were found to be

comprised of various fill matericis including a tar-like substance and scme mcterial with
¢ brown coloration. Strong organic odors were noted in the underlying naturai soil.
These observations were consictent with the results which indicated a variety of oraanic
constituents present in the ground warer at conceniraiions greater than | pom. Most
rotcble of these were the xylenes. toluene, phenol, and aliphatic hydrocarbens. illinois
ground watar standards for inarganic cnemicals werz exceeded by mcny parameters at
this location. BCD-S, chiorize, fluoride, iron, manganese, phosphorus ard RCE were al!
measured ot evels which exceaded the standerds by a* least 100% and otten, oy several

oraers of megnitude.

37S Consuitants. LS.




The soil sample anaiyzed from this boring was consistent with the ground water results

ior most of the organic constituents. Inorganic chemice! concentrations were generally

lower in the soii sample.

Boring G-102 (U.S. Scrap Site) - Paint sludge was observed in the upper part of this

boring which appears to have influenced the resuits of the chemical analysis. Again, hiagh
concentrations of organics were measured, with xylenes and trimethylcvclohexanone
having levels ¢f 27 and 12 ppm, respectivelv. B0OD leveis were reduced, possibly due to

natural toxicity in the sample, since COD levels were stiil significant.

Three soil boring samples were collected and analyzed at this location. The most
contaminated was the uppermost soil sample, obtained from a depth of from 2.5 to & ft
and identified as paint sludge. Concentrations of Ca-benzene and xylenes were jower in
the underlyirg soil, however the aliphatic hydrocarbons were high at all depths tested.
These compounds were possibly present in wastes deposited prior to rhe paint sludge as

well as being components of the paint sludge itseif.

Boring G-102 {11.S, Scrap Site) - Fil! in this boring consisted of wood fragments under!ain

Dy a cranular saturcgted materiai with a strong odor. Ground warter samples obtainec
from this well contained tne highest concentration of xylenes (i20 npm) fourd in anv

crounc water sample. Other orgenic concentrciions which exceeded 20 opm incluced

STS Consultants. uia.
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aplihatic hydrocarbors, Cq-benzene, ethy| benzene and toluene. The COD wvalues
measured in ground water samples obtained from this we!l varied from 34,000 to
149,500 ppm, confirming the presence of many nonbiodegradabie constituents. The
alkaiinity of these samples was also guite high, as were phenolics, sulfate, magnesium

and many other constituents.

Only limited analyses of soil samples were performed. These indicated high levels of

aliphatic hydroccrbons and xylenes in the upper soil [ayers.

Boring G-104 (U.S. Scrap Site)- Strong paint-like odors and a high pH level (8-i0) were

notad in the fill at this location. Ground water contamingtion leveis were simiiar to
those fcund in wells at G-10l ond G-!02. Again xylenes, toluene and
trimethylcyclohexanone were measured at concentrations exceeding 20 ppm. Some
adcitional methviated organic constituents ware also measured ct hich levels in this

locction.

Fer the inorgcnic parcmeters in the ground water, COD values were in the 20,200 ppom
rance. Some metals were alsc znalyzed at levels exceeding the standards shcwn or
Tadle 7. These included zinc. selenium, nickel. arsenic, chromium, and cosper. i is
interesting to ncote rhat sampies of tar-iike fill mcterial ccllected at this location

canicired extremelvy high orcanic concentrerions {much greater than at S-100 and G-
iC2). it gooears thet there s more contaminction dresent in this materig!; however the

corstituenrts 2c rct seem 1o De easiiv scludil.z2d inte the ground wceter,

€73 Cansuitants. Lia.
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Sorirg G-!05 (U.S. Scrap Site) - The well screen at this location was placed in the

bedrock aquifer at a depth of apprcximately 70 ft, so resulis of these analyses are
especially critical in establishing the extent of underlying ground water contamination at
this site. These results indicate thct the shallow bedrock aquifer in the Silurian
Dolomite has been contcminated by organic constituents. The ground water from the
deep well cortained xylenes in concentrations from !1-47 ppm, toluene at levels up to

26 ppm, and aliphatic hydrocarbon in amounts up to 22 ppm.

The presence of these organic constituents in G-105 probably cannot be atiributed to the
Revert which was used in the drilling process. Revert is a complex polysaccharide which
eventually breaks down into simple sugars. The organic contaminants detected in the

analysis of G-105 are generally not components of Revert.

In addition, we ccnsider it unlikely that the bedrock aquifer has been contaminated by
ooilutants that leached from the shcllow aquifer and through the thick layer of clay
separating the two aquifers. Asg mentioned previously, laborctory permectility tests
performed on samples of this clay indicate thct it has ¢ permecbility of less than
10_7an,/se:. ‘Nith g vermegability this Idw, seepcee from *he voper aquifer *o the lower
bedrock aquifer will be extremelvy siew. It is possible that the zontcmincnis are
migrating tc the deer aguifer via natural fissures in the clay (highly unlikefv due tc the
substar.tial thickness of the ciay) or, more likeiv, by moving laterally in the shalicw
cquitar to existing water suppiv wells in the area and then travelling verticaliv down
hese welinoles to tive deen aaui‘er. This would Fae 1o be substanticted however, before

a firci contiusicn ¢aLic te mace.

n
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The soil scmples analyzed from this location do not relcre to the ground water guality in
the bedrock aquifer since they were obtained from an upper layer of red anc tlack fili.
The sample obtained from 2.5 to 4.5 feet was found to be heavily contaminated with

organics. It contained almost % of ¢ combination of xylenes and toluene.

Boring G-106 (Background) - This well was located approximately 1500 it west of the

U.S. Scrap Site cs shown on Figure |. The ground water contained 2.6 ppm of phenol and

¢ small concentration of PCB's. Some constituents which exceeded standards included

chromium, copper, iror, manganese agnd zinc.

No scil samples were anclvzed.

Bering G-132 {(Fenn Central Site) - Various fill types were noted ot two depths including

wood mcterial, ¢ stiff clay fill end oily black cinders. The ground water contained
moderate concentrations of oraanic constituents, most notably 4-methyl-2-pentanrone,
tcivene, ond xvleres. Phencol and methyiphenol were also found ¢f ‘eveis of
anoroximcteiy 2 ppm each. Ammonia concentrations were high at *his lozation cs we-e

aikaiinitv, CCD, :hloride, suifate anz zinc.
A <oi! samcie collectec cr *his iocaticn (frem 2.2 to [4.5 ft) contoired 37 com of
slicnaric Avdrocarze-s. Qines orcenic anc/cr incrgenic narameters veere Nt mieasured.
2f tne two well lcecticns on the Pern Cenrtrzi Site. :3- 132 had signifizenty more 320! o

grounc water centominatiae than aid S-122,

ST Corsuitants. Lic.
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Sering G-133 (Penn Central Site) - This boring also encountered wood fill over a grave!

material and a sandy clay fill with tar-like fluid. In general, the concentrations
measured in ground water samples from this location were much lower than in ground
water scmples obtained from other locations. Only trimethylcyclohexanone exceeded

[ opm. Some inorganic parameters exceeded lllirois stendards but not to the extent

found at any other location.

No soil samples were anclyzed.

Summary of Results

The chemical data indicates that the uppermost ground water (within the fill) ot both
sites is severely contaminated by organic and inorgcnic compounds. The extent of this
contamination varies, probably due to differerces in waste materials placed throughout

the sites. In generai, the 'J.S. Scrap Site appears to be more contcminated than tne Penn

Central Site.

The ground water anclvzed from the bedrcck well at G-105 (ot @ depth of zbout 70 1)
wcs also fourd to contain substanticl concentrations of organic and iriorgenic chemical
constituents. While this conraminaticn may be due to past waste dispescl activities at
the U.S. Scrco Site. mora resecrch onc expiorctory work wouid nGve 1o he performed 'n
corfirm this. 1 is unciear, basez uoon availedle informction, hew these chemicais

antarec the becrock aguifer. is men*ioned previousiv, the clav which seozrates the

- o . oe , o -7
cau. ters ‘s thick {on the order of 33 10 50 ¢4) and of a low permechility {107 em/sec).

ST3 Ceonsultants, Lic.
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The major type of ground water contamination throughout the two sites appears to be
crganic in nature, most notably, solvents such as xylenes and toivene. However,
numerous other organic parameters were detected in significant quantities, incdicating
that overall organic contemination exists. Many inorganic constituents alse exceeded

Illinois standcrds for ground water.

Soil samp.es were also severely contaminated with organic compounds. Inorganic
concentrations were significantly lower. [t appears that the organic chemicals are being

adsorbed to the soil and could, therefore, cause long-term lecchirng probiems.

Finally, selectec waste and test pit samples confirm the organic nature of the waste
materials which were disbosed of at the site. These samples were found to contain high
concentrations of numercus organic chemiccls and would generaily be considered as

hczardous waste materials, if the sianderds set forth in RCR A, Part 25| were applied.

LTS Censuitants, Lte.
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REMEDIAL ACTION ALTERNATIVES (Ref. 4 cnd 5)

Based upon the information presented in this report, it is concluded that both the U.S.
Scrcp and the Penn Cenrtral Sites cre severely contaminated with various inorgenic and
oraanic chemical censtituents. In addition, while the available data is insufficient %o
accurately conclude the direction of ground water flow after it exits the sites, it is also
assumed that ground wacter is emgring and leaving the site and, in doirng so, is being

conteminated and carrying this contaminaticn to off-site areas.

In order to stop the flow of the contaminated uppermost ground water to off-site crecs,
some form of effective remedial action must be implementaed at both sites. 2y
implementing proper remedial action techniques, adverse environmental and humacn
health impacts will be minimized (or, hopefully, eliminated). The two basic concepis
whicn shouid be considered in designing and selecting the final remedial action plan a2
[} to remove ail of the contaminated materials from the sites or 2) to contcin ths

contcminated ground water within the site materials rather than alicw it to migrate to

off-siie greas.

Femcvaj of Contamiratad Mcterial

In  evalua*ting the wvaricus remedicl acrtion alterngtives, it mev he consiserec
advertogeous te totaily femove the contamingtac magaiericis from one or bovts of che
susiest sites. in detid'ng upon This oction. the foliowing ficters shouid be coansicered

“ror envirormenici. eConmiIC. ANC CCrSTrucTicon stendpoists:

ST3Z Consytants, Lic.




All waste materials (fill) must be removed from the sitels). In addition,
several feet of the underlying clay must also be removed so that future
movement of water through the soil will not couse leaching of contaminants

and potential additional ground water contamination of the bedrock aquifer.

Removal and transport of the contaminated materials must be done in such a

manner so as ‘o prevent unnecesscry exposure to the genera! public.

The materials must be disposed of in an environmentally scfe manner.

probably at a licensed landfill.

After the contaminated materials are removed, the site will reguire

reclamation. The reclamation measures which will probably be necessar

include:

I. Backfilling with clean soil or fill materiai to the surrounding grecund
level,

2. Providing @ mechanism for surface runoff and ercsion contro!,

(J

Revegetcting the site(s).

.4_\

Consideration of pest reclamction site uvre.

.

S$TS Tonsuitanis, Lic.
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‘Maste Mcterials Remain in Place .

If it is elected to leave the contamincted materials in place, a decision must then be made
whether to |} isolate the contaminated materials by conirolling surface water
infiltration and off-site ground water migration or 2) treat or detoxify the ground

water, fill materiais, and underiying soiis.

Contaminent Isolation

If it is eiected to isolate contaminated materials from the outside environment,
mechanisms must be employed which will control surface wcter infiltragtion and wrich

will preclude off-site around water migration.

Ore of the primary causes of leachate genercticn is surface water infiltrction which
passes thrcugh contamincted matericis and migrates downward in a contaminated state
.. ire ground . . _-. Therefore, reducing surface water infiliration info the
contcrrinated materials is a prerequisite in a remedial cction program designed to isolcte
the contominatad site mctericls (for that matter, this is also a prerequisite if it decided

to tregt the coniamincted materiais).

STS Csnsustants. Lic.
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Many materials can be used to torm a surface cover laver, including clay, asphalt,
concrete, or other synthetic materials. Implementing ore of these cover matericis would
also reduce the potential for contamination of surface water which runs off the U.S.
Scrap and/or Fenn Central Sites. It should be noted that if one of these covers is
utilized, it will probabiy require periodic maintenance as the buried waste mcterials
consolidate and/or degrcde which would then result in differentia! settlements
througnout the site. This could not only cause cracking or rupturing of the cover layer,

but will also change the surface drainage characteristics of the site.

In addition to minimizing surface water infiltration, the cover should be designed to
maximize surface runoff. By doing so, surface water will exit the site as rapidiv cs
possible and will further help t¢ minimize infiltration. The cover should be adequcteiy
sioped to drainage ditches which should then be designed to transport the water to
nearby water courses or sewers. [f a cover material is relatively impermeable and is
adecuate sloped, the runoff water may not require further trectment. Periodic
tests should be made of trnis runcff water however to be sure that it centains ro

contcmninants in excessiveiy high concentrations.

In order to minimize the migrction of contaminated ground water tc off-site areas. we
reccmmend tnat G seepage cutcfi be installed cround the entire perimeter of eazh site in
coniunction with the surface cover. Tne seepage cuicff can be constructed of sonerets,
arout (either chemicel ar cement) or bentonite zlav. 'n anv case, it sheuld be extanced

*nroucn the {ilf mcterials arid info the uncerlying natural clov.

373 Consuitants 1@,
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By using a combination surface cover and seepage cutoff, a completeiy contained unit
would be formed which would be filled with contaminated waste. To monitor the effect
of this unit, periodic tests of the ground water and surface water outside of the subject
sites should be performed. To co this, several ground water mcnitoring wells will heve to

be installed.

Another method cf halting cff-site ground water migration is to excavate drairage
ditches around the perimeter cf the site, install drain tiles along the bo*toms of the
ditches {surrounded with granular material), and backfill the trenches above the drain
tiles with reiatively impermeable clay soils. The drain tiles would then be connected ¢o
c treatment system or a tempcrary holding pond. A system instclled in this manner il
lower the ground water table at the drainage ditch, thus reversing the grounc water
gradient immedigtely acdiacent to the ditch and precluding movement of site ground
wcter to off-site Ggreas. These sysiems do require maintanence, however, cs weil 2s

requiring treatment of the collect=ed water.

In conjuncticn with the drcinage ditch concect, the grcund water in the upoermcst
aquiter (fi!l ma*erialsi could be sumred by using wellpoints and then ‘reajed before 11 i3
recnargec to the crounc water tabie. Discdvantages of this concent, however, are *hat it
‘s expensive from *he stcnapoint of pumping costs and ‘reatmant costs and aiso thar it is
technically very cifficult to completely inTercent *he ground warer befo e it migrctes to
off-site grecs, The wellzcints would =cve 1o Se verv closelvy speced n ocler o

acacuarely remove 2l ~he weter fercing to fiow netween them.
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In-Sity Treatrnent and/or Detoxification

In-situ treatment and detoxification of contaminated soiis are relatively new concepts
and, as such, are untried in comparison with the more commonr physical techniques of
material removal or comtairment. When detoxification is performed, it is coramonly
done by excavcting the contaminated materials, trecting them cbove grade, and then

renlacing them to their original location.

Some of the more commonly used in-situ treatment techniques include water flushing,

chemical reaction, physical mixing, fixaticn, and microbiologic activity.

Since the waoste materials which were disposed of at the U.S. Scrap ond Penn Centrc!
Sites soen g wide variety of physical and chemicel characteristics, it may not be possible
to detoxify trem with a single trectment method. The remediai action seiection process

must consider ai! of the treatment methods which would be required at each particular

site.

STS Consultams. LtC.
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GENERAL QUALIFICATIONS

This report has been prepared in order o aid in the evaluation of the subject site and to
assist the !llinois Attorney General in evaluating the subsurfcce contamination at the US
Scrap and Penn Central Sites. The scope is limited to the specific project and locations
described herein, cnd our description of the project represents our understanding of the
significant environmental aspects and/or implications perfoining to the project as
communicated to us by the lilinois Attorney General's Office. In the event that ary
deviations from the understood scope of work occur, STS shou!d be informed so thot
changes can be reviewed and that conclusions presented in this report modified, if
appropriate. Should changes in the scope of intent of the project occur without STS
having the opportunity to review the changes and comment on the geotechnical or
environmentcl consequences of the changes, STS assumes no liability for any resultirg
dcmaces.

It is recommended that cll construction operctions resuiting from recemmencations
presented in this report be observed by on engineer or geologist, experienced in
evaijuating soil-ground water systems. If you wish, S75 would welcome the cooertunity
‘c provide these field services for you ¢t the appropriate time. ' cdditon, we wculd
weicoTe *he opporfunity to review plans, specifications, repo~73 anc/or permits when thew
mave baen nrepared so that we mav have the ooportunitvy of commenting on their

etfec-{s)cn the cvercl oreisct.

STS Cansuitants, L:d.
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The analysis and recommendations submitted in this report are based uvpon data obtained
from soi! borings performed at locations which are indicated on the location diagram and
from other information as outlined in the report. This report does not reflect any
variations which may occur between the boring or test pit locations; rather, specific
information was obtained at the specific boring and test pit iocctions ct specific times.
It is c well-known fact that variations in soil, rock and ground water conditions can occur

between such locations.

In addition, ground water monitoring wells were instclled on this project. It can be
expected that ground water levels may vary seasonally cnd annually due to precipitation,
evaporction, surface runoff, and percolation. Variations of several feet are not
unccmmon. Therefore, interpretations made concerning the ground water
characteristics using the available monitoring well readings are estimaies pased on the

experience of the engineer, geologist, or chemist.

Chemical concentrations may also vary significantly between sampling times due to the
envircnmental facters mentioned above and the introduction of chemicais inte the soil
cnc ground water from natural or man-made sources. Therefore, test results obtained
from scmpies tcken at discrete points in time co not provide continuous monitering of
the chemicai concentrations. HMHowever, the chemical testing orocgrem performec bv
trie illinics Environmental Prectection Agency was performed in order to systernatically

test the chemizal content of si*te mctericis so ther a recscr.adle engineering evaluction

oi the chemicc! concentrations and their YCrigrions cou:c > made.
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Should construciion procedures be implemented after submistal of this report,
unanticipated subsurface conditions may occur. For this recson, we recommend that a
"Changed Conditions" clause bte provided in the contract both with the general
contractor and in all contracts with the sub-contractors involved in undercround work. [t
is fe!t that the inclusion of this clause will permit contraciors to submit lower prices
tecause they will not need to provide as many contingencies cs they normaily would if
equitable adjustment of changed conditions will mirimize conflicts and litication with
the attendant delays and costs. Furthermore, by the immediate recognition and
adjustment in contract price ct the time any chanced conditions are encountered. the
immense problems of trying to recreate facts when litigaticn develops later is

elimingted.

——
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5 1< | 1591ty clay, *trace gravel, sand and k;/n
O Bl lal .an .
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LOG OF BORING NUMBER

OWiER
T11linois_Attornev General 132
PROJECT NAME ARCHITECT-ENGINEER
“Conzamina*ion Survey
~&ITE LOCATION = UNCONFINED COMPRESSIVE STRENGTH
A i TONS PT 1
Lake Calymet frea. Chicaco. I1linois | 2 3 s .
w ' v ; M
v PLASTIC WATCR LIQUID
E LT % CONTENT % LisiT N
z lute - P abatale el - TSt AN
0 o4 >l DESCRIPTION OF MATERIAL 3~
; z Flole );. 10 20 30 ') so
< T w|wjylw 3 " ¥
> Ft 2l a4t > Qun
w &l o jalafo -a
: g I Tlslo E_J STANDARD )
< < | W PENETRATIC BLOWS . FY
T<] @ { » | o] x| SURFACE ELEVATION -18.3 CCD 3 > rentTaamion I o
| |Sandy & gravelly 111 (crushec 7
1SS stone) -1t. gray- medium dense to /‘3
very derse {Fill) Very high pH //
2 18S .
< S level 268:}\
- 2 {ss “ood - no sample recovered R<3; <7
A_SS . L —3ds4s
LA Ciavey till, trace gravel, sand é&nd Pl o
5 |SS wood -black & gray- very stiff - 222
—— ok \Very strorng paint cdor Y
5 |ss 0ily cinder fill -black- medium \3 -
[~ |dense - saturated with oi] /
[ P 3
7 i< <4 : < eg L'E/
= Silty organic clay -biack- stiff <o X
. 78 'very stift (OH) ]9
-~ [eX t
]
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Stancdard Clause for Unanticipated Supsuriace Conditions

"The owner has had a subsuriace investigation performed by a foundation
consultant, the results of which are contaired in the cecnsultant's report. The
consuliant's repert presents nis conclusions cn the subsurface conaitions tased cn
his interpretation of the data obtzined in the Investigation. The contractor
acknowledges that he has reviewed the consultant's report 2and any adcenda thereto,
and that his bid ior earthwork operations is based on the subsurface condizions, as
described in that report. It is recognized that a subsurfzce investigation may nct
disclose all conditions as they actually exist and further, conditions may change,
particulaerly groundwater conditions, between the time of a subsurface investigation
and tne time of earthwork operations. In recognition of these facts, this clause is
entered in the contrzct to provide a means of =quitable additional compensation for
the contracror if adverse unznticipated conditions are encountered and to previde a
means 2f rebate 1o the owner if the conditions are more fzvoradle than anticipated.

t any time durirg earthwork, paving and foundation consiruction operations that
the contractor encounters conditions that are different than those anticipated by
the foundation consuizant's report, he shall immediately {within 24 hours) dring this
fact 10 the owner's attention. If the cwner's representative on the construction site
observes subsurface conditions which are different than those anticipated by the
foundation consultant's repert, he shall immediately (within 2¢ hours) bring this
fact t3 the contractor's attention. Once a3 fact of unanticipated conditions has
been brought o the attention of either the owner or the zontractor, and the
consultant has concurred, immediate negotiations will be undertaken between the
owner anc the contractor to arrive at a change in contract price for additional
werk or reduction in work because of the unanticipate< conditions. The contraczor
agrees tnat the following unit prices would apply for additional or reduced work
under the coniract. For changed conditions for which unit srices are not provided,
the acditicnal werk shall be pzid for on a time and mater;al Sasis.”

Arciner examp:e of = changed conditions clause can be found in pager No. 4G3° by
T_-roert F. Borg published in ASCE Constructicr Division Jeurnai, Ne. Co2,
leptember [964, page 37.
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DRILLING & SAMPLING SYMBOL::

58 Sptit Spoon - | 342" 1.D., 2" C.2. cs Oszernerz Sarnpler - 3° Shewy Tuze
Jniess otervise notez HE roliow Stem Auger

ST Sheiby Tuse - 2: O.0., ¥s Tasn Sampie
whuess dmerwise notes T risn Tail

PA Power Auger R Rocx 3it

£s Diamord Bit ~ NX, 3X, AX 8BS 3ulx Samole

AS Auger Sampie PM Pressiremeer Tes:. In-Sity

AT Jar Sampie GS Gicaings Sampler

¥s Yane Shear

Stancard "N" Penetration: Blows per foot of a 140 pound nammer {alling 39 inches on a I inch C.D.
split spoon sanpler, except where Jtnerwise notecd.

WATER LEYVEL MEASUREMENT SYMSOLS:

WL Fater Level LA Ve: Cave in

ws ‘“hise Sameling cCl : dry Cave in

¥D Whiie Drilling BCR : Sesore Casing Removal
AR After Boring ACR : Afrer Casing Removal

Water ievels incicated on e bering icgs ire the levels measurs< in the Soring at the limes ingicartec.
In pervious ' soils, the indicated elevations are considered reliatie groundwater ieveis. In :mpervious
sails, the iccutate ceterminaticn of ground water elevauicns may nct de possidie, even aftes teveral
days of observations; accitional evigencs of Zroung water eievations must Se sSught.

CRADATION DESCRIPTION & TIRMINCLOGTY:

Coarsze CGrauned or Granuiar Scils have more than 50% of their dry weight retaines on & 7200 sieve: they
are gescriDes as: boulcers, copdies, gravel or sanc. Fine Grained soiit have less than 50% of tneir dry
weight rezainec on a #20C sieve; they are described as: clays or Clayey suts if they are conesive anc
silts if they are non-conesive. in addition to gradation, granular soils are cefine< on tne basis & tneir
relative in-place density ang {ine grzined soils on the dasis of their swength or corsistency and their
slasucity. :

Major Descriptive Term
Compenent Ct Components Also Percent CE
Ct Samole Size Ranee Present in Samote Dry Teignt
R — ——————— E————
Soulders Over 3 in. (2C0 mm) Trace i-3
Szcoles 3 :nches tc j inches Lirsle ig - 15

(20¢ mm 10 75 mm}

Gravel 3 1nches 0 84 jjeve Some e
75 mm %0 v..6 mm)
Sand Fu o0 2200 sieve And 35-2Q
(4.76 mm 10 3.273 mm)
Silz Paszzing, 4200 sieve
(€.07% mm 2 2.2 5 om)
Z.av Smatier man 5.2C5 mm
TOMNSIETINGY JF TTHESIVE IQILS: RELATIVT ZENIT 28 ZRANLULAZ S2ILZC:
Ccmeressive
Ju. i Cansimiercs N - Zlows cer it Relauve CensTy
< .l 2 -3 Var Loose
5,28 - .8 . 2 Licze
2.38 . L, 3e 12 s vegium Dense
oter Q <. 5
erww = 70 e - -
2.0 - 3.2 6 - 3%
.20 < 138 25~
> v r.

e e e e —

SC'. TESTING SEPVICEEL. INC.




PROCEDURES REGARDING FIELD LOGCS.

n the process of cbtaining anc testing samples anc pregering thus report, procecures
are fcliowed that represent reasonadie and acceptec pracrice in the fieid of soil and
focncation engineering

Specificaliv, field logs are prepared during performance of the drilling and samgpling
operations which are intenced to portray essertially field occurrences, SQmphng
locations and other information.

Samples obtained in the field zre Irequently subjected 10 additional 'e::ir*.g and

reclassification in the laderatory by mere exgerienced soil engineers, and differences
Setwesan the fieid logs anc the Iinzi logs exist,

The engineer preparing the repcri reviews the fieic and laboraicry logs, classifica-
tiors and test daie, and in his judgement in intergreiing this data, mey meke further
changes.

Semelas t2ken in the field, some of which are iater subjecied to la=2razory tests, are
retzined in our lebcratory for sixty cays anc are then destroved unless special
dispesitien is requested by our client, Sempies retzined over z long perioc of time,
even in sealsd ]JS are su-ject o moisture loss which changes the apparent sirangih
of conesive soil, generally increasing the strength Irom what was originaty
an ::unte:'eH in the :'ie'd Since they are then no longer recresentative of the
mcisture cenditions initizlly encountered, an inspection of these samples shouid
cognize Lus fzctor.

it ls common praciice in the scll and Zoundaticon engineering proisssion that leld ! zs
anc iaboratory cata sheets not de included in engireering reports, bezuse they cs
represent the’ engineer's finzl cpinions as 1o appropriate cescrifiicns Isr concitions
enccuniered in the explorzlicn and testing work. On the other hend, we zare aware
Ihat perhzps CJertain contracicrs and subcontrzciors submitting bids or prepeszis on
WOrx Mmight nave zn interest in STucying these cocuments pellre submitiing & bic or
,,roc-sa_'. For this rezson, the fielc logy wil be retzined in cur cifice Icor nsgeciion
ov all centractors subm.:’.nc a big or oreousai, We weuld weicome tre cp_oort_n“y e}
exTizin 2ny cnanges that have and typiczily zre made in the prenaraticn of our final
22CUIS, 1D TNe CONTITECIOf Or SUDCORIrEgIors, Sellre e f.rrﬁ SUCMits i1 biC or
oroocsel, anc 10 descripe nNow the iniormziicn was chrzaec T the axient °
CTATrRCISC or 3Lbeeniracior wishes. Resuits of laborziory tests are generz.ly siown

- .- , . ' - - A . R
COoThe Dering LCES O are cesc: inec in the ex: ci the reccerT, &2 angronrials,
> 2 : i, .

a5C symEcceis usel con tha .ogs are cesariled on the ziTichec
N\

hae pelg s~ .
sne=t. eniitiec, c2nerzi MCres.
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

Peprinceg from Q. pvriamres

i916 Race St.. Philadeiphiz. Pa. 19105

INLT I VTN

Standsrd Mernod for

ASTM lisnuaras. Pare L

PENETRATION TEST AND SPLIT-BARREL SAMPLING

OF SoLLS

ASTM Designatioa: D 1586 - 67

This Stancard of the Amerian Sodety fcr Testing and Materiair » issued under
the fxed designation D 1589; the nurcber immediately followiag the designa-
tion indicates <he vear ot original adoplion or, in the case of revinion, the year
of last revision. A cumper in pareztibeses indicates the year of last reapproval.

1. Scope

i.i Tobis metbod deszribes a procedure
for usicg 3 split-barrel sampler to obtaia
representative samgies of soil {or ideatis-
cation purposes and other laboratory
tests, and to obtain a measurs of the
resistaace of the scil to penetration of
the sampler.
2. Apparitus

2.1 Driling Equipmeni—Aay drilling
ecipmesnt shal be zcceprabie that pro-
vides 2 reasonativ clean hole before
‘ncertion of the sampler 0 easure that
tte Dezelraton test is perforrned OG UR-
disturbed soll. aac Gzt wil permit the
driving of the sampier to obizin the
sampie 2ad peaetrztion rezord in ace
cordznce with the procadure descrited in
5. Procsdure. To avoid “whips’ under
the biovss of the hammer, it is recom-
Teacsd that the ¢rill rod have a stfness

ual te or greaisr :Sap the A-rod. An
“A" 1o s a noilow dril! rod or “stesl”
having an outside diameter of !§ im.
or 11.2 mm :sé iz insice diameter of
13 W@ or 282 . through wikica the

Toiz-. melien M (nliug is transierted

T Le TWANCATT iAo procedure of e
DMer 3 Ller Cfe ,umsGicuoa ol

tae LT Oommaiiie I« 3 Sou szé Rock
‘or ;seerng T iser L st 3 Tempen
MAv 4t CL AT LA .o “ezr 3oo0x.

woresig Jen. 200 EET
L Remiacer DO L588 ~04 T,

auLJz

- re-nl
Jn@Qiiay asues LR

Tllvimiew N e ZrTtaommwm cne

v..

[

Jam S Sody e il Znowneens Surooser.
Lhe Pouncatioz, 345 Sast iTiz S
New Nl b

from :tke drillingz motor to the cutting
bit. A sufer crill rod is suggested for
holes desper than 30 {t (15 ). Tae 2cie
szzll be Lzited in dizmeter to between
24 and 6 :n. (37.2 and 132 mm).*

2.2 Splis-3errel Sampler—The sam-
ples shail be construcred with the dimep-
sions incicated in Fig. 1. The drivs shoe
shail be of hardensd steel and shad de
regiaced or repaired when it becones
denzed or disteried. The coupiing head
shail nave four d-ia. (12.7-mm) (cunmi-
mur diameter) vear ports zod spall
cortain 3 ball check vaive. I sizes otber
than tae 2-in. (30 8-mm) sampier are
cermitted. tha size shall be conspicuousiy
rotec oo -il penersziisn recorcs.

2.3 Drize Weignt Assembiv—Tae 2s-
semtly spall coasist of & 140-ib (£3.3-x3)
weiz2t. a dnving tead, and a Zuide
per=iting & iree fall of 30 1a. 70.76 7).
Special precautions shall be raken 1o

ensure tiat the 2mergy of die faiiag
weight is znt recucsd Dv tricticmn he-

tween the arive weignt and the guides,
2.3 Accesror Sguipmen: — Libels,

data shes's. sample jars, saralln, i.ud

otzer necsssarv suprlies sfouid eccom-

pany e semphing *guiCTent.

1) pravang

L0C%cnilT o1 e

soil arousC ne 30.2. Malntain ine

ater

ievel in the hole 3t or 2bove grouad water
level
3.2 In no case shall a botiom<
charge bit be permitted. {Side-discharge
bits are permissible.; The process of
jetting through an open-tube sampier
aad thea sampling wpea -the desized
depth is reached shal' 2ot be permzizied.
Where casing is used, it msyv 20t be
driven beiow sampling elevation. Record
any loss of ci~culation or excess prassure
in d-iling Suid during adwizeing of Soles.
3.2 With the sampier rasiing on the
potiom of the kole, drive ize sampier
with biows from the 140-i% (83.3-12
hammer faling 30 in. {0.76 =) watl
either 18 in. {3.43 m) kave besn pens-
trated or 100 tlows have beez 2priled.
3.4 Repea: this operation at aterva.s
not laager than 5 i1 (1.5 m’ » homoge
Cus $t7322 313G 2t every changs of siTatar
3.2 Record -2z nurmper of diows re-
quired to afes: eack € ia. J0.'3 = of
penew2tion or firacucms tuerwol. TZ
2rst 4 in. /.13 m) is considered o Se 2
reaung cmive, The zumber of Diows e
Zureg lor e second anc nirc 6 in.
0,15 mi of penewratior adeed is termed

"Wal.
: resistance.

g




T{ERICAN SOCIETY FOR TESTING AND MATERIALS

1916 Race St.. Philadeiphia, Pa. 191603

Reprinten rrom Coperigntes 964 Suor of 4STM Sande cs, Sam -

Standard Method for
THIN-WALLED TUBE SAMPLING OF SQILS!

-

ASTM Designation: D 1587 ~ 67

This Stancard of e Azerican Socery for TesSng and Materiais is issued under
the ixed cesignauon [ 1587; the numbe ‘mroediatsly folowing (e desigza-
don indiczies 15z year of ongizal adoctss or, ia the @se of revision. the vear
of iast revigoa. A aumbper iz parentheser icdicaies the year of last reagproval

1, Scope ;—— Lengh o3 Soecfied 'n Mathod ——
. . - I
. 1.1 Tais method describes 2 procedurs el s g ‘ i mn~ |
~— TN et ed N

for using a :Lin-wailed mezai tube 10 re- == = :

.. . | ) s )

@ cover rc.auvel_v undxsmroeq soli sampies Cog i | 4 F 2 ‘ i / AN

suitable for ‘aboratory tesws. It is in- :i’ Dl = :
tended as a guide to more complete speci- BN .

C

—
::.c_:x.:ons 10 meet Lhe 2esds of & partcular wce Cleoronce Rotip » Co “F 1 tman ]
100. bt Moumng Holes
1 - The..e are.1a gc_zen"‘ IWO types of Note |—Minimum of two mouaticg Loies on opposite sides {or 2 ¢ 334 ic. sampier.
samplers 3Lt use tain-walled tubes for Norz 2—Minimum of ‘our mounting hoits spscea st 30 deg ‘or sampiers ¢ 1. ana larger.
e . e 2 . H :
sampiing, cameiy, 09::1-"'08 sa.mpl:. Motz —Tube held with hesdensd screws,
and piston sarmpiers.’ In general, pision TABLE OF METIIC ZQUIVALENTS.
sarnpiers are becter and can de used i al- ] ‘ ‘
. mm an
most all soiis. Sinze the tSin-wailed tudbe i
requiremesnts are Lbe same for bots vpes 3 ‘ g~ L
of sampiers, Lae method descried 2pplies 1 T S T
3 " ] A
equaily 10 boza. 5 PooBA b
3k i I 8.39
2. Apparatus . ! 10.:8
20 Dl Caur i—Aav drili
-1 Liridtng S tmeri—nad ng E . . - "
. . SR - 6. 1—Taz-Walled Tube for Sampiiag.
— equiDment may de ussd rhat provides a pulg

reascrabiv z:ean hole pefore insertion of  having adeguate streugth aad resistance w nep | _cr—.mip vmIv.wALS
the thin-wailed iube: ibat does not dis~  to corrosicn will be satistactory (Fig. 1), STIZEL SAMPLE TUBES®

turh the scii 10 be tampied, 28d that can Adequate resistancs ¢ IOITOSIOD QAL DE Oysside divzetas:

efecy contizucur and TaDid Deaerration  provided by a suitadbie Soatnr. ~;= e sé . -g .8
. . mD . o D O 8 tJ .- i
of e tude .11 the 53:?*"" 3°}'~ L other tkaz these mav beused, spesiied.  woi iniciness:
2.2 DaineVodes  Tuver—Thig-waiied 2.2.1 Tubes shail Be of suca a length '~ Bwg . . ... .S 1n 1
: Tl 30 Ao a0 27 M . | - . . W B 0.249 .65 0..20
CP‘OCS“. wo .-‘. 210 e TUD, & O'L‘l' D4l Derwees Ove 1iCDG ez -—Tcs .[_ i . T 5 350
side diameier 23d :rade of ady Mmaten2ls  diamerer is availabic for PenetatOl LI Tuce.nma.
. e ks
sanis o3 Setwesn te? 13d Ifiees diam- 0 SRR v(‘) ; o
N . . .« . — . . . - v
_ Cacer .me wagccrziiaiioc orocecyre 9 the  gearn 1o avaliabie v Demermiict B0 Clearn g0
Socretv s o slum @ arcer ne umucuoz of veit ™ ame 2R b, miee s me s e ses wat : :
ife ASTN. Iimmatne Tois i 324 owag Socr  CREME L L0ET 3EAL Of TULIC G4l Shet e
& COueses. taalct TeTioet may  WILR{UT JUMDS. l2DtE. ST ITTAtCaes ey .. _
s 3T Venr 2ok, sha, Secipan, <& rpe from misgane . nt #77Ze tare iuTOY T ezcimToeaces o
lorent sui.oC t¥lec et L %ET. Org- $BaL ek - AL8 lree crom At asn v Taple . 4~ Jirmiel 0L DUTSOses Ot 1LanCATTI-
7.0y tsMued . - 5. Tel.eces T 8ET =40 T Seinizes or weded jiles Lre TEITIELLONE.  23UGT. 4O e 16 ‘cleacsa o indiCan :
T . LYl Sem E B : . - e sl o mTErTeQIsle 0T ;S"".’ <3
LD eriaer Rrmwmanon ane Dot welos must soU prejest 1t ize Ml mrermediste A o
M LiTa AL TN Tt 0ecs. — . . . : :-e__u ,.e._._e..-...a Cl lules s B
- He _:;-ze-' s FouLRTaLo3. Y Last 4Tia St ToE TUTLDZ SRI% DAL D¢ TOCIIZAN 2S5 g lous.t3ave. TUODEr S tis 15 De sewerTNen
New ors, NV UKL chaFm in Fiz. ¢ aad soall De rre frgm S sWed 0 Jeic TOMGILICLS
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UNIFIEQ SQIL CLASSIFICATION EYSTEM

Grewp T
Meor dvrmont Mmool YDI1ICA names Laooratory clasification cnteria
i - :
. 4 . YWeli-jraced grave's gravei<anc - L e [0/ .
T3 A Mixlores. iTle of 20 fines : S.Toreater Man 4. Cor e deTween fanc
1 - 3= H . AN el 1
z., P ————— i i B : —_— e —
- * z
! = : ’ 5 K > 3 e
t v 5 < = oOrly araden jravels gravel- 2 z -
¥ = P 9 ki p 3 Not meeting ail gragat K
; w32 =, G £ana mixtures, littie or no fines = z ot mevting il gradanon requiremants far GW
= 3 = g z
v o5 ° : =
= '3 - g b L A
>3 sz - : , p Bl -
2 i TFe, 28 @ Silty gravels, gravel-sanaadt | 2 2 S g i A
et 22123 g 38 + G ! - Atteroerg limits Dncw A
-~ 2, =2 ‘ - - :
2] eg= 3z | mixtures 1.8 255, mecrPliessthand
2 2y =237 Y "¥xX B Y¥EZ Above A" line watn P i
x -5 32 ' T . ~ <
& | o 3| 3= =2 -] P D2tween & and 7 are dar
- B - . s 3 . :
- 2= 222! e 2 2233 Jerline cases requiring use
= < s 13838% - >z -~
z< ' £ 32 ( sc Ciayey cravels, gravel-sanc-tlay 53 Alterperg iimets above AT - ¢! dual svmbois
3 g ? ‘. = z I mextures S : line with P.I, greate: than 7
335 - B S I
A . = 3 .
s 5 P | :
$3 i P sw Wellgraded sancs. gravaliv. 2T 5 [ Deo (030/°
3= = i %& 1ands, litcie or no fines 2's oo Curz—greaterinan 6. Co = between ? and 3
ER - F A 32 . Sio D:0XLy
2 o < D= "
3 a3 | 2 5 7 . -
- S T w
H 2 - =
s 23 R S s? Poorty graded sincs, graveily 32 & .
- l o = | sangs, lirtie or no fines sy Not meeting al! gracation requirzmen- lor SW
L. 8 T R :
- S %= - .
c lze2; . 2 ¥C s
- - - H . P E T = Z - .
- 1 «\ w3 | . % . [ ' g s 9 2 5 . A !
o E . ' B 2 -2 % . e rg L i -
= e T ¥ 2 - sM Silty sands, sang-ilt mixtures @ XX ’u.' t:.:w ow "AT .
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APPENDIX B

Monitoring Well Diagrams
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APPENDIX C

Test Pit Logs
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APPENDIX D

Summary of Geophysical Data



N RESISTIVITY DATA

Internal Resistivity
Site Station Direction Approximate Depth (ohm-ft)
Penn Canztral 1 N-S 2 414
4 104
6 §7
8 2z
2 N-S 5 189
10 144
~ 15 130
@ c0 3]
25 15
3C 5
2 £ - W 5 22¢
10 138
15 30
20 9
z5 21
JS Scrap 1 T - W 3 188
i0 dan
1% 140
- 2 E - W 5 cg2
.. 15 3l
3 N-S 5 3C
13 52
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APPENDIX E

Summary of Permeability Test Results
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J AMERICAN SOCIETY FOR TESTING AND MATERIALS

1916 Race St.. Philadeiphia, Pa. 19'0)

Redrinted :rom Coprrignies 9G4 Buar of ASTM Scandaas P3m C '

T
i 4 3
Stanaarc Method for
TEIN-WALLED TUBE SAMPLING OF SOLLS!
ASTM Designetion: D 1887 - 67
This Standard of t5e american Socery for Tesdng and Materiais is issued under
tte ixeqd designaton [ 1537; the numbe: mmediately following the desigma-
don indicates the year of origiaal adortiss or, ip the case of revision. the vear
ef ast revision. A 2umber ia parestheser incicsces the year of List reacproval
1. Scope \ Lengm os Scecified in Method -
1.1 Tais method describes a proc-a.u-_ -5 lage o .*-i'rm-: .
£ — . . s B TR . :
Sy for using a thin-walied mezal tude o re

suitable for laboratory tests. It is in- &7 o

. . L . ) - o ¢ :

&Y cover relatively undisturded soil sampies P ! ! - F ‘,L ) / ! ﬁ
7 = 1 :

terged as a guide 10 more coripiete speci- L;\__v "F * / ) \\_/
i i

Zcations 1o mest the aesds of & particular svuse Cleoroace Ratio m °_-_7 o “§ 10 tman
Jjoo. “1 Mourring Hotes

1.2 There are. in gazeral, :wo types of

. 3 g \ Nors |—Miaimum of tws mouatizg boiea @n opposite sides for 2 % 354 in samopler.
sampilers 13il use tain-walled tubes for Norzr 2—Minizum of lour mousting hoids 1paced st 0 deg ‘or 3ampiers £ 10, 23C arges.
samni’.ng, gassiy, oDea- ube mpl NoTx —Tube held Wita busdenad screws.
ang pistoc samplers.® In general, pxs.on TABLE OF METRIC EQUIVALEINTS.
sampiers are vetter and can de used ia al- i :

mm

i . . . i |
most all soiis. Since the thin-wailed tube = ; -
requiremen:s are the same for hoth lypes '

of!

}
of sampierz. Lie ethod Cescribed 2pplies fx [ o R - 1
“ . s . ' m._‘ H \_ I3
qually i : 3
equaliy to Do 3,,,, ! | M
3 t §.39
< Apparatus s ' ( 10.:8
L1 Driling Eguiomeri—Any driling - -
% i Squn; An) = TP — -
. . . . Fi6. 1—T=z-Walled Tuds for Samplise.
equipment may de used that provides a pu=g
reacanalyiy o iom of havi ey o
.fzsc..fibly clean hole before iasertion of  haviig a.ccqua‘._.‘e streazrh aad resiStance o, gy ;| sTYTARLE TEIN.FALLTD
she thin-weziled :ube: that does not diss 0 corrosicn will be sadsiactory (Fig. 1). STEET SAMPLE 71 £S.°
urd the scil 10 be campied, and that can Adequate rssistance 0 I0rTosion I D€ Cyimce divzetes:
eect conuiBucur and mapid penetration  provided by a suitable coaring, Sizes  im.. . s‘:’ . _g .
. . . . . - e ¢ <P R - . « - -t
¢f tne iube intc the :ampied coil other thax tnese may Deussd, dsvesiied iy :niciness:
22 .-'.‘u'ra-ﬂ"c."iau T.;bc:—-"'hm Wzdeq .21 Tubes shail De of suca a leugra - bwg S 1" il
. . PR - . X H% - s " K3 ~ -
tubes 2o $ 1y W sl 127 mm) ol hy; berweez dve g tez mes e o 3 Ns S ;)g’
side giamarer 2ad vade of a0y materials  Giaqerer is avallabic for pezetmation Lie Tuce .nma.
sanes az3 ':e'we-" ie2 12d Zieen dlam- B - 3(‘; ) ol
. . ) R = 3 ' 1.4
. Cacer .ne stagcerdization drocecture of the aravg i availa DIC 1 Derer=iUOL L3I0 Clearamec Twao.
SCCIetY. Lt 1sluk @ uZCe” e LMdAISLOD of T 5 smeee s ezt 1
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AMERICAN SOCIETY FOR TESTING

i9t6 Race St.

tem Copvriznces

AND MATERIALS

1910,

ASTM langares Pan L

Philadeipnia, Pa.

F.eprninrec Nha Duca !

Standsrd Mezhod for

PENETRATION TZST AND SPLIT-BARKEL sAY IPLI'.\G

OF SOILS'

ASTM Designadon: D 1586 ~ 67
This Stancard of the American Sodety fer Testing 30d Materiaic » issued under
the fized designatisn D 1585; the numper Lmmediately Inilowing toe designa-
tion inaicies tbe vexr ot original adoption or, in the cise of nevisor, tbe vear

of last revision. A aumper in parecthbeses indicates the year of !

i. Scope

1.1 This metbod deszribes a procsdure
for using a spiit-barrel sampler to obtaia
representative samries of soil {or idenut-
cation purposes and other laboratory
tests, and to obtain 2 measure of ihe
resistance of the scil to penetration of
th= sampier.

2. Apparstus

Driiing Eguipment—Any drilling
eg'zpmezt shall be zceeprabie that pro-
vigss 2 reasopabiv clezn hole before
inserton of the sampler !0 easure that
tEe Senelration test is periormed oo uL-
aisturbed soil, and sat will permit the
driving of the sampier to obtain the
sampie 13¢ penetration resord in ac-
cordance itk the procsdure oesmced ‘n
3. Procsdure. To avoid *‘waips’ ucder
tte biowss of the hammes, it is recom-
meaced that the érill rod have a stigness

vzl o or zreatsr thap the A-rod An
“A” T3¢ is a doilow drii rod or “stesl”

having an outside diameter of 1§ io.

zod i ipsice diameter of
8.0 == (..roug:z wiich the
meuen o

or <1.2 mim

it @ oo
roiar,

:‘..llﬂg is transferted

1'% JaCer "Nle ,un.scxcuo:: o

X 2.~ >0 Sou xac Rock
‘et . mneerny .-‘-_", PY i)

st i rember
M3 M loN .S A Lne AT Tezr 3ok
Pene aaitior wTeSiig ccn. 200 TEET

DJnplauy asued 1500, iedlacer O 1586 =54 T

Uveriev
.)tzmcu g ‘nu.l -

from :the drilicz motor to the cutling
bit. A suder driil rod is suggested {or
hoies desper than 30 it {135 ). The zcie
shall be Le=ited in diametar to betwenn
2% arnd 6 .n. (57.2 aad 152 mm).?

2.2 Spiii.-Barrei Sompler—The sam-
pler shall be constructed with the dimen-
siocs indicated in Fig. i, The drivs shoe
ssail be of nardensd steel and shal de
rediaced or repa:'red when it tecones
dented or distertad. The couplizg head
shail have four §-.n ({2.7-am) (mini-
mum diameter) vear ports zad scal
cortair 3 vall check vaive. If sizes orher
thaz the 2.a. (30.8-mm) sampier are
permitted. tne size shall be conspicuousiy
roted op =il penetration records.

2.3 Drive Weignt Sssembiv—Tae cs-
semily shali consietr of & 140-1h 153.3.kg)

i 2 drviag rtead, ind a guice
per=itiing & free fail of 30 mn. 0.76 7).
Special precauticns shall be tabez
exsure ttat the snergy of che falliag
weight is uot reducsd Dv Ticticn De-
tween the drive weight and ‘he

24 dccessory Zguipmen: ~ L
cata shes's. samgpie jars,
otzer necsssary
pany he sas

3
4
"y

Taides.
sbeis,
serarin,
suppiles srouid zczoc-
..nln" 2guitTment.

3. Procedar

o il

4
22002 ."2::. FISTMeR: NG

1.4

. reapproval.

.evel in the bole 3t >t above T
leval

Zrouad waler

3.2 In no case ¢hall a bottem-dis
charge bit be permiited. (Sidadisczarg
bite are permiissibie.) The process o
jetting through an cpen-tube saTDier
aad then samziing wiben -the desired
dentd is reacted szall not be perrmitted.
Where casing is used, it mayv aat be

rn 0

driven beiow sampling elevation. Record
ary ices If c'rc.:':x"on ar exzess prassure
ring advizcing of zoies.
the

u:a:'mng duid dus
With the ._p.e: resting on
botiom of the kole, drive e sam
with Siows irom the {40-1% (43,
hammer faling 30 in. (3.76 =
either 18 in. 943 m) Save been pena-
srate or !0C blows hzve deex a.p‘_:iied.
2.4 Repea: this operaicd it ‘atervais
not laager than 5 it (1.5 m" ‘n homogene-
Cus strala ang et every chaag: cf strata.
3.3 Record 22 numper of dlovws re-
Quired to 2fes: 2ach € in. (0.3 =) of
pesewation or iracucas tzervol. Tk
Srstfhie, (Cidmiis
seaiing crive. The 3:0Ws Te-
Sr1ed ior we second and hirc ©
{515 m) of pecenaticr

v-.

cotsiCered o Ne
TNa apoiber af

[&]

2daed s ¢

-t

2200 resistancz. Y.



~n the process of obtaining and testing saraples and pregaring this report, orocecures
are fcllowed that represent reasonadle anc accegtec practice in the flelc of soil and
founcation engineering.

Specificaliy, field logs are prepared curing periormance of the driling and sampling
operations which are intenced to portray essentially field occurrences, sampiing
locations and other inicrmation.

Samples obtaired in the field are irequently subjected 1o zdditional test:ng zand
reclassification in the labecratory by mere excerienced soil engineers, anc differences
Setweern the field logs and the finzi logs axisT.

The engineer preparing the report reviews the fleid and ladboratcry legs, classilica-
tions and iest cata, and in his judgement in intergreting this datz, mey make Iurther
changes.

Samples tz2ken in the Iield, some of which are iater subjected to lazzratery tests, are
retzined in cur lebcratory for sixty cays and are then destreyed unless special
dispesiticn is requested by our client. Samples reiained over 2 long period of time,
even in sealed jars, are sutject to moisture less which changes the apparent strength
of conesive sol, generally increasing the streng:th from what was criginaly
anccuntera< in the field. Since they are then no longer recresentziive of 1ne
moisture conditions Initiaily encountered, an inspection of these samples shouid
recognize this fzcrer.

i1 is common tractice in the scil and foundation engineering croiession that lield icgs
and laborazery cata sheets not be included in engineering reports, beczuse they ¢ met
reoresent the engineer's fingl cpinions as to appropriate cescripticns or cencitions
encountered in the explorziion anc testing wark. On the cther hand, we are aware
thzt perhzps ceria:n contraciers and subcontr=-~~~rs sucmirtting 4= or prepeszis on
¥Orx mignt have zan interest in studying these cccuments beicre submitting & bid or
gropesal. Fer this reason, the fiela logs will be retzined in cur office ier insgection
ov all contractors submitting 2 bic or pronosai. We wouid weicome the opooriunity 0
exviain any changes that have and tynically are mace in the presarz:icn of our firal
T2oCCIS, 0 the CoNiractior or subcontrictors, beiore tne {irm suomits i3 N6 or
orogesal, anc to cescrice how the informzlion was cbrzined 3 the externt the

Ll aa -~ .
CONTracicr ¢r sCDCoRIracior wispes., Reaswts of laborziory 12sts are generzily sNown
ChoThe Dering LOgs Or are cdescricec in the tex:t ci tne recgcrs, &3 anLronricle.

SN2 CesfriDuIve erms anc symIcis usel on In2 Lo

Th2
- -l . ~ .- s
she<t. eniitiec, G2neral Motes.




SRILLING ¥ SAMFLING SYMBCLS:

NI Spiiz Spoon - 1 348" L2, I C.D. cs Osterkerz Sarncier - 37 Shewy Tize
Jnless otnerwvise notee RS Hou.ow Sism Auger

ST Sheiby Tune - 2: C.0., wS Tasn Slampie
Lriess otherwise notet Sry Fisn Taud

PA Power Auger RB Rocx 3it

cg Diamond 8it - NX, 33X, AX as
AS Auger Sampie PM
S zar Sam;le GS
Vs Vane Shear

Sulk Samopie .
Pressuremezer Test, -Situ
Giczings Samoter

ev as ma as s es

Stancard "N Penertration: Blows per foot ¢f a 140 pound hammer fzling 20 incnes an a T e C.0.
$olit spoon saripier, exCepl wrers Atlerwise norec.

WATER LEVEL EASUREMENT SYMBQLS:

WL
wE
*¥D
I-‘B

Fater Level vC o ¥et Cave in

While Samgling BCl : Ory Cave n

Fhile Drillng BCR : Zessre lasing Removal
Afver 3oring ACR ¢ After Casing Removal

Water ievels ncicated on e Soring logs are the lsvals measursd :n the boring at the limes .ncicatec.
In pervious ' soils, the indicated elevations are consicered relianie grouncwater levews. In :mpervicus
$iS, TNe CTUCZIE determitaticn &f ground waler elevaucns Mmay nCt De possibie, even after severa;
dzys of opsarvalions: accilionai svicenc® ¢f FTOUNC WalLr elevaLONs MUST Se sSugit.

CRADATICN DESCRUIFTION ¥ TIRMINCLOGY:

Coarse Grained or Granuwiar 5:ils have more than 50% of thetr dry weight retaine< on 3 920G sieve; they
are cescribe< as: doulcers, coozles, gravel or sanc. Fine Grained souic have less than 5% of newr oy
weight retiined on a #3000 sieve; they are descrided a3z clays cr clayey silts i hey ars Tohesive ang
silts if they are non-conesive. in adgition to gradaticn, granular soils are cefine< on the basis oI zaerr
relative in-place density inc Iine grazined sous on e dasis of tNeir sWAALIN OF CONSISIENTY anc neyr
plasucity. :

Major Cescriptive Term
Campenent Ct Components Also Perzent T
t Samole Size Sznee PresenT in Samzie D Velgnr:
e A1 AT AT A
Boulders Cve- 3 in. (20C¢ mm) Trace i-9
Coonies 3 inches 1z T inches Lirtle iC - 15

(20 mm w075 nm)

Graveld 2 ingnes 0 %4 lieve fome L3
(79 mm <0 .76 mm)

Sand Fa 0 FI00 sieve Ang 35 - 20
(8,76 mm 10 2.37% mm)
Silt Paszing, 1200 sievs

A - anre

£.L7% mum 2 2228 mm)

Z.av Smauler than 3.2C3 mm
CONSISTINGSY OF COHEISIVE IQILS RELAT/T ZENITY 28 ZRANULAE S
Lacenfines Comores:ive
Strenmgin. Qu. = Cansioiengy S - Blows ser it nalative JenasiT,

PR Ve Lifse

s -3 S
- I.s% H 3 _icze
- 0.2 1T~ IS deciom Dense
-G AT S S . -;
- 3.2 tarms Sust 30 - 3G ‘Yes Dense
v Nare 3%- xire~—a:v erse
> L.2% arv =z-:

o, TIETING SEPVICEE, INS —




Srandard Clause for Unantic:pated Suonsurfece Condilions

"The owrer has hacd & subsurface investigation performed bv a founcation
consultant, the results of which are contaired in the censuliant’s reporz. The
consuliant's report presents nis conclusions on the subsuriace conaitions tasec c¢n
his interpretation of the data cbtzined in the investigation. The contracicr
acknowledges that he hzs reviewed the consultant's report 2and any adcenda thereto,
and that his bid ior earthwork operations is based on the subsurface conditions, as
described in that report. [t is recognized that a subsurfzce invesiigaticn may nct
disclose all conditions as they actually exist and further, conditions may change.
particulerly groundwater conditions, between the time of a subsurface investigation
and tne time of earthwork operations. In recognition of these facts, this clause is
entered in the contract to provide a means of =quitable additional compensarion for
the contractor if adverse unznticipated conditions are encountered and to previde a
means of rebate 1o the owner if the conditions are more izveradle than anticipated.

At any time curirg earthwork, paving and foundation consiruction operations that
the contracter encounters conditions that are different tnan those anticipated by
the foundation consuizant's report, he shall immeciately (within 24 hours) bring this
fact to the owner's attention. !f the owner's representztive on the constructicn site
observes subsurface coenditions which are different than those anticipaied by the
foundaticn consultant's report, he shail immediately (within 2% hours) bring this
fact t> the contractor's attention. Once 2 fact of unanrticipated conditions has
been brought to the attention of either the owner or the contrac:or, anc the
consultant has concurred, immediate negotiations will be underiaken betweer the
owner and the c<ontracior 0 arrive at a change in contract grice for acditional
work or reduction in work beczuse cf the unanticipated conditions. The centrac:er
agrees that the fecllowing unit grices would apply for adcitional or recuced werk
under the coniract. For changed conditions for which unit orices are not proviced,
the zdéiticnal werk shall be szid for on a time and mater:ial basis."

Arcther exampie of z changed conditions clause can be found in paper No. G35 by
Rocert F. Borg published in ASCE Constructicn Divisien Jecurnai, Ne. COZ2,
teptember [965, page 37.
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